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THE USE OF FOLIC ACID IN SPRUE * 


By RamOn M. SuArez, M.D., F.A.C.P., Santurce, San Juan, P. R., Tom 
D. Spires, M.D., F.A.C.P., and Ramon M. SuArez, Jr., M.D. 


A NUMBER of investigators have already shown that Addisonian per- 
nicious anemia, non-tropical sprue, and related macrocytic anemias are 
promptly relieved by the administration of synthetic folic acid (Lactobacillus 
casei factor ).******® *® Spies and his collaborators from Cincinnati, Bir- 
mingham, Cuba and Puerto Rico *** ** have reported a remarkable effect on 
persons suffering from tropical sprue. The discovery of the effect of this 
drug on certain types of macrocytic anemia in relapse opens up a new era in 


the study of anemia. 

The University of Cincinnati and the School of Tropical Medicine at 
San Juan, Puerto Rico commenced a coOperative study of the treatment of 
tropical sprue with folic acid in November 1945. Some of the cases studied 
have now been followed for more than four months. The clinical and 
hematological responses of these patients have been so impressive that it 
seems worthwhile to report some of our observations. 

This report is based on the study of 50 cases of sprue. Twenty-two were 
acute, full-blown cases of the disease. The rest were old cases that had been 
maintained in relatively good health for a number of months, or years, under 
adequate liver therapy. The former were treated from the start with folic 
acid, while the others were transferred from parenteral liver therapy to the 
oral administration of folic acid. 

The effectiveness of folic acid in the treatment of sprue having been 
established, we have endeavored to determine: ° 
_, * Presented at the Twenty-Seventh Annual Session of the American College of Phy- 
sicians, Philadelphia, May 17, 1946. 

— the School of Tropical Medicine of Puerto Rico and from the University of 

In the medical care of the patients we were assisted by Dr. Caroline K. Pratt, Dr. 

ight Santiago-Stevenson and Dr. Federico Hernandez-Morales. The determination of 


the fat was done by Dr. C. F. Asenjo, the chemical studies by Dr. R. Ruiz Nazario, and the 
study of the reticulocytes and bone marrow by Miss Clemencia Benitez-Gautier. 
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1. Optimum oral dose. 
2. Effect of this dose in the presence of an inadequate diet low in meat, 
meat products, fish and eggs, from which liver and yeast have been excluded 

3. Effect in the presence of an adequate diet, high in animal proteins, 
and low in fats and carbohydrates. 

4. Effect upon the glucose tolerance curve and upon the fat content of 
the stools. 

5. Maintenance dose of folic acid. 

6. Whether folic acid can be substituted for parenteral liver extract in 
the treatment of old chronic cases of sprue. 


Since the pathogenesis of the macrocytic anemias is not thoroughly 
understood and there is much confusion concerning their diagnosis, we were 
very careful in the selection of our cases. A clinical diagnosis of sprue is 
possible in the tropics, but it cannot be established on firm grounds without 
the help of the laboratory. A combination of glossitis, anemia, loss of 
weight and diarrhea, with or without steatorrhea, may be observed in va- 
rious conditions unrelated to sprue. We have seen cases of simple achlor- 
hydric anemia, hookworm anemia, syphilitic glossitis, intestinal and _peri- 
toneal tuberculosis, Hodgkin's disease of the mesenteric glands, certain 
anemias associated with pregnancy, chronic enteritis and colitis, neoplastic 
diseases and cases of Addisonian pernicious anemia diagnosed and treated as 
sprue. On the other hand, in our own series, we have proved cases of sprue 
in which the intense pigmentation and low blood pressure strongly suggested 
Addison’s disease. 

We based our selection of cases on the following criteria: the patient is 
usually a white, young or middle-aged individual (age may range from 9 to 
84 years), who complains of general weakness, diarrhea, and glossitis per- 
sisting off and on for months or years. On physical examination, there is 
evident loss of weight with signs of premature aging, some abdominal 
distention, and pronounced anemia. Careful inspection often reveals that 
the skin and conjunctivae do not present the same pallor observed in hook 
worm disease and other iron-deficiency anemias, but rather a yellowish or 
mild sub-icteric tint. 

The patient may complain of cramps in the legs, but rarely (2 per cent) 
will show neurological signs and symptoms of combined system disease 
Unless liver therapy has been given previously, the patient will show 4a 
macrocytic hyperchromic type of anemia and a megaloblastic bone marrow 
indistinguishable from that of pernicious anemia. In our experience, this is 
the most constant laboratory finding. There is often steatorrhea with pre 
dominance of fatty acids and soaps, and a flat glucose tolerance curve 
Gastric analysis will show either hypochlorhydria or histamine-resistant 
achlorhydria (20 to 30 per cent). In 70 per cent of the cases, roentgen it 
vestigation of the small intestine reveals the so-called “deficiency pattern, ’ of 
“moulage” sign (figure 1). 
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The 22 patients who had full-blown sprue were all white, of ages rang- 
ing between 18 and 67; 17 were males and five females. Twenty were hos- 
pitalized at the University Hospital and two at Mimiya Hospital. 

Seventeen of the 22 patients with acute sprue were kept from three to 
eight weeks on what we call a “preliminary” sprue diet, which is supposed to 
be similar to that which our ward patients receive at home. This diet con- 





Fic. 1. Typical “moulage” sign in sprue. 


sists almost entirely of polished rice, kidney beans and root vegetables, with 
very little milk, a weekly allowance of not over one half pound of meat and 
one egg. Occasionally a little codfish is added, but no poultry, cheese, liver 
or yeast. Four of these patients received 50 mg. of folic acid daily “per os” 
for about two weeks; after this the dose was reduced to 20 mg. daily. Three 
patients were given only 5 mg. daily for 10 to 14 days. Subsequently, large 
single doses of 100 and 500 mg. were tried on these three. In eight cases, 
the initial dose of folic acid was 20 mg. daily. One patient was given a 
single dose of 200 mg. and its effect observed for 18 days, when 20 mg. 
daily were administered. The last of the 17 patients received 100 mg. daily 
tor 10 days, at the end of which the dose was also reduced to 20 mg. daily. 
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During the course of treatment, and after a period of observation lasting 
from three to eight weeks, the diet of the 17 patients was changed to “f 





tull” 
sprue diet, rich in animal proteins and vitamins, low in fats and carbohy- 
drates. The remaining five patients studied were given the “full” sprue diet 
from the beginning of treatment and the effect of 10, 20, and 50 mg. daily 
doses of folic acid was observed. 
TABLE | 


Sprue 
(New Cases) 
Initial Blood Picture 





























. ; , | 
Case | Number | (Mill. (Gm) | (Thos) | (Cu. Sic.) | locytes | Ptatetet 
1 | A7795 6 2.4 1.5 130 0 80 
2 | A 7816 1.0 4.9 2.6 160 0 90 
3 | A6815 1.7 8.4 3.1 143 2 140 
4 | A 7647 2.3 10.1 6.2 135 0 100 
5 A 7855 1.7 8.7 7.3 134 2 150 
6 A 7885 1.6 6.6 1.7 114 0 124 
7 A 7868 2.0 6.0 4.3 113 0 140 
8 | A 7910 3.0 12.7 4.9 133 A 94 
9 | A 7946 1.3 4.9 1.9 118 4 100 
10 A7939 | 1.3 49 | 48 123 4 106 
11 | A 8011 3.0 11.6 | 4.2 112 0 80 
12 A 8049 9 40 | 26 107 0 
13 A 8099 1.8 7.8 3.2 125 158 | 86 
14 | A 8079 1.5 7.4 3.3 160 5.2 | 
is | A 8054 2.4 11.1 5.3 143 3.2 
16 | A 8128 9 3.6 1.4 129 0 | 90 
17 | A 7956 2.4 10.2 2.8 133 4 | 118 
18 A 8114 1.8 84 | 3.0 159 3.2 | 72 
19 J.D 2.1 99 | 3.2 126 2 | 204 
20 AL. | 17 ak ee 165 0 | 216 
21 A 8206 | 2.4 105 | 2.0 133 2 | 112 
22 A 8291 | 2.2 10.5 | 5.8 135 | 
Average | 47 78 | 3.5 133.1 14 | 116.7 








In case 1, the patient was so severely ill on admission that we did not 
deem it safe to postpone treatment. In all the other cases, folic acid was 
withheld until laboratory examinations had been performed and _ baseline 
determinations established. This ordinarily took about a week. 

Peripheral Blood.. Daily hematocrit studies, using heparinized venous 
blood, were carried out for the first 10 or 14 days, and at weekly intervals 
thereafter. All pipettes used for the blood counts were certified by the 
U. S. Bureau of Standards. The hemoglobin content was determined in 
grams and per cent by means of the Photovolt photoelectric hemoglobino- 
meter, calibrated so that 14.5 grams was equivalent to 100 per cent. The 
reticulocytes were counted in dry preparations of brilliant cresyl blue 
counterstained with Wright’s stain. Platelets were enumerated in_ the 
counting chamber used for red blood cells, by means of a fresh solution of 
sodium citrate. 

Table 1 shows the peripheral blood picture in 22 cases of sprue on ad- 
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mission to the hospital. It should be stated that when folic acid was started, 
about one week later, the figures for red blood cells and hemoglobin were 
usually lower. Two patients (numbers 13 and 14) had a spontaneous reticu- 
locytosis of 15.8 and 5.2 per cent, respectively, from one to three days after 
entry, but this rapidly disappeared. When treatment was instituted, none 
of the patients had more than 2 per cent of reticulocytes, the usual count 
being O or 0.2 per cent. The erythrocyte counts ranged from 600,000 to 
3,000,000 per cubic millimeter; the hemoglobin from 2.4 to 11.6 grams per 
100 c.c. Red blood cell counts were below 2,500,000 per cubic millimeter 
in all cases but two. The leukocytes ranged from 1,500 to 7,300 per cubic 
millimeter. In nine cases the leukocyte count was less than 3,000 per cubic 
millimeter. The mean cell volume varied from 107 to 165 cubic microns, 
with an average of 133.1 cubic microns, and the platelets from 80,000 to 
216,000 per cubic millimeter, with an average of 116,700 per cubic milli- 
meter. In every case, therefore, macrocytic anemia was present. 

The Sternal Marrow. In all cases, the sternal bone marrow was ob- 
tained by aspiration, prior to treatment, and again three to five days and one 
month later. Differential counts of 500 nucleated cells were made, by means 
of Jenner-Giemsa or Wright stain, decolorized with a solution of 0.5 c.c. 
acetone, 5.0 c.c. methyl alcohol, and freshly distilled water, pH 6 to 6.4— 
100.0 c.c. We found the latter procedure quite satisfactory 


TABLE II 


Sternal Marrow 
(Initial Counts) 


Megalo- Erythro- Erythro- 
blasts 


, G ulo- 
blasts— blasts— Normo- - 
early late series 


47.6 
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42.0 
51.4 
57.8 
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Table 2 shows the differential counts of the aspirated sternal marrow of 
the 22 patients prior to treatment. The lowest megaloblast count was 0.5 
per cent in case 8, and the highest 31 per cent in case 9. The average 
megaloblast count was 12.9 per cent. Early erythroblasts ranged between 
3.4 and 23.8 per cent, with an average of 11.1 per cent. Normoblasts 
ranged between 2.4 and 19.5 per cent, with an average of 9.4. The granulo- 
cytic elements ranged between 23.6 and 74.6 per cent, with an average of 
42.9. Cells of the lymphocytic series ranged from 1.6 to 22 per cent, with 
an average of 7.7. Plasma cells ranged from 0 to 3 per cent, and mega 
karyocytes from 0 to 0.6 per cent. All cases but one showed the typical 


erythroblastic arrest observed in pernicious anemia 


Tase IIl 


Blood Chemistry 


Phosphatase 
B. units 


Sugar Cholesterol | Phosphorus 
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Blood Chemistry. Table 3 shows that non-protein nitrogen, urea nitro 
gen, sugar, and phosphorus concentrations were normal in all patients tested 
If we accept 150 to 230 mg. per cent as the normal for total blood cholesterol, 
our series of cases show either a low or a normal blood cholesterol. Hyper- 
cholesteremia was not encountered. The range was 109.8 to 186 mg. per 
cent. Eleven of the 16 cases examined showed low total cholesterol 


Cholesterol esters were not determined. Phosphatase ranged from 2 


tT. 
5.2 Bodansky units (two cases were above normal), the icterus index from 
3.19 to 10 units (all but two were above 6), and serum calcium from 7.2 
to 12.8 mg. per cent, with an average of 9.5 mg. per cent. (Four of the 16 
patients tested showed values below 9 mg. per cent. ) 

These figures agree with those obtained by us in a larger series 
cases) studied at the University Hospital, the data of which have not yet 


7() 
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been published. In that series, the total blood cholesterol ranged from 60 
to 190 mg. per hundred c.c., with an average of 127 mg.; phosphatase from 
| to 11 units, with an average of 3.5 units; serum calcium from 6 to 11 mg. 
per cent, with an average of 8.1 mg.; glucose, non-protein nitrogen, urea 
nitrogen, inorganic phosphorus, uric acid, creatinine and chlorides all being 
normal. 

TaBLe IV 


Blood Proteins 
(Gm. X 100) 





otal Albumin Globulin 


5.88 4.55 1.33 
5.76 
6.98 
5.71 
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Blood Proteins. The total blood proteins, as determined in 17 cases 
(table 4), ranged between 4.00 to 8.93 per 100 c.c. of serum, with an average 
of 6.5 gm. per cent; the albumin component from 3.00 to 5.29 per cent, with 
an average of 4.7 gm. per cent; and the globulin from 1 to 4.21 gm. per cent, 
with an average of 2.4 gm. per cent. In six cases there was moderate hypo- 
proteinemia and in six of the 17 cases an alteration of the albumin-globulin 
ratio was observed. 

These figures again agreed with those in our larger series of 70 patients, 
who gave the following findings: total serum proteins from 4.5 to 9. 5 gm. 
per cent, with an average of 7.2; serum albumin from 1.5 to 6 gm., with an 
average of 3.8 gm. per cent, and serum globulin from 1.5 to 5 gm. with an 
average of 3.1 gm. per cent. 

Gastric Analysis. The gastric secretion in sprue shows hypochlorhydria 
in about 70 per cent of cases and histamine-resistant achlorhydria in about 
30 per cent. Hyperchlorhydria is rare. In a series of 150 cases reported 
by us * only one showed hyperchlorhydria. There was not a single instance 
of hyperchlorhydria in 100 cases of sprue reported by Rodriguez Molina ™ 
and in 100 cases recently studied at the University Hospital, only 14 per cent 
had a free HCl above 80° following histamine stimulation. 














650 R. M. SUAREZ, T. D. SPIES AND R. M. SUAREZ, JR. 


TABLE V 


Gastric Analysis 


























Free HCl 
| Histamine 

Case Fasting | — — 
| ist 2nd 3rd 4th 
2 0 0 8° 10° 0 
3 | 0 0 8° 10° 0 
4 0 42° 36° 50° = 
5 | 0 | 30° 86° 42° | 0 
6 | 0 0 0 0 0 
7 0 16° 82° 56° 36° 
8 0 | 0 | 0 10° | 0 
9 0 10° 12° 0 | 0 
10 0 | 0 20° 16° 28° 
11 0 0 0 0 0 
12 0 0 0 18° 10° 
13 0 0 32° 22° | 56° 
14 0 0 0 0 0 
15 0 0 | 0 ro 0 
17 0 | 0 | 51° 48° 14° 
18 0 44° 28° 14° 12° 
20 0 0 0 0 16° 
21 10° 12° 46° 52° 58° 











Table 5 shows the results obtained in the fractional analysis of gastric 
secretion, limited to free HCl, using histamine stimulation in the present 
group of cases. It will be seen that there was no free HCl in the fasting 
contents of the stomach in 21 cases. One had 10°. Some free HCl ap 








peared following histamine administration in all but four. The four cases 
showing histamine resistant achlorhydria were cases number 6, 11, 14 and 
15 of 25, 36, 58 and 56 years, respectively. Only two cases in the group 







showed a free HCl in excess of 80°. 

The Stools. The stools in sprue have been described as white, copious, 
liquid, foamy, fermenting, and foul smelling. From three to 20 bowel move 
ments a day is the usual number. A normal individual excretes about 200 
gm. of feces daily, whereas the sprue patient passes from 400 to 1200 gm 







Not all sprue patients have white stools; most of them pass gray stools, and 


' 





in a number of cases the stools are green or dark colored, but usually acid 







and abundant. 
Urobilinogen. ‘The pallor of the sprue stool is not due to lack of bile, fo 






this is present in normal amounts. It has been stated * that “bile is present 
in a colorless state urobilinogen.” Our studies of urobilinogen content of th 






stools and urine in 13 cases of the present series and in 59 additional cases 
show that with only one exception, the urobilinogen content of the stools was 
found in normal amounts, or more often below the normal minimum. _ In the 
present series (table 6), the range was from 0.8 to 148.8 mg. with an averag¢ 
of 26mg. (The normal, according to Watson's method, varies from 40 to 








_ ™ Manson Bahr, Philip H.: Manson's Tropical Diseases, 1940, The Williams & Wilkins 
Co., Baltimore, Md. 
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240 mg. in 24 hours.) The urobilinogen in the urine was normal; from 0 
to 0.15 mg. elimination in 24 hours. 

















TABLE VI 
Urobilinogen 
Watson’s Method 
(Mg. in 24 hrs.) 
Case Stools Urine 
1 10.1 0 
2 5.4 
3 41.2 0 
5 20.4 0 
6 148.8 15 
7 49.4 
8 4.9 0 
9 8 0 
10 9.9 03 
11 3.2 0 
12 7.6 0 
13 11.0 0 
Ave. 26.0 








The fecal fats were studied by Dr. C. F. Asensjo, of our Department 
of Chemistry, in 19 cases of active sprue, some before and some after the 
administration of folic acid, and in five old sprue cases which were at the 
time apparently controlled. The average figures of the analyses of 13 
samples of stool from four normal subjects serve as standard for comparison. 


TaBLe VII 
Fat Content of the Stool 
(Method of Kayne, Lebner and Connor) 
Active Sprue Before Treatment 





Partition of fats—% Total fats 





% Solid 
ials in fresh 
leces | 
| | 
® 4 21.34 
EH. 19.34 | 
\. H. 31.80 | 
M. S. 8.79 | 
M. V. 10.26 
N. R. 2.51 | 
}. D. 5.79 | 
pe 4 7.61 | 
r.N, 4.40 
R. D. 20.90 
C.Q, 18.30 
P<, 6.40 | 
\ve 19.18 | 
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Split fats 





Free acids 
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Table 7 shows the fat content of the stools in 12 cases of acute sprue 
before the administration of folic acid. The percentage of total fats in the 
dried feces ranged from 8.56 to 62.06 with an average of 26.46, the free 
fatty acids ranged from 64.06 to 88.92, with an average of 79.31, soaps from 
1.89 to 11.54 with an average of 6.48, and the total split fats from 70.97 to 
92.48 with an average of 85.22. It will be seen that in only two instances 
was the percentage of total fats in dried feces above 30, but that total split 


fats were above 77 per cent in all cases but one. 













TaBLe VIII 

Fat Content of the Stools 

(Method of Kayne, Lebner and Connor) 
During Folic Acid Administration 










Partition of fats—% Total fats 





















©" Solid "% Total 
Initials |; in fresh tats in | Split fats | 
ones dried feces - -- . —| Neutral fats Unsap 
Free acids Soaps Total | 
E.V. | 12.30 39.82 | 78.11 3.57 | 81.67 | 15.33 2.97 
E. P. 23.30 26.28 | 85.45 2.57 88.02 | 9.73 | 2.25 
M.S. | 10.55 | 1882 | 45.52 4.94 50.46 | 39.35 1.02 
E. F. 4.27 | 19.01 | 50.23 7.04 57.27 | 41.08 |. 1.64 
R. B. 19.99 15.71 | 69.91 4.05 73.96 26.04 
C.Q. | 23.60 17.77 | 81.51 5.32 | 86.93 | 11.61 1.56 
J.M. | 11.14 14.76 | 72.80 | 3.78 76.48 | 18.38 5.18 
M.G. | 9:38 55.13 | 11.91 67.04 | 27.50 5.45 
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Determinations performed on eight cases a few days following the ad- 
ministration of folic acid (table 8) showed that although the stools were 
still liquid or soft as evidenced by a low percentage of solids (13.19 per cent) 
the amount of total fats in the dried feces had diminished to 20.76 per cent; 
the free fatty acids to 67.33 per cent, and the total split fats to 72.75 per cent 

In table 9 appears a comparison of the fat content of the stools in cases 
of untreated active sprue, cases of active sprue under folic acid therapy for 
a few days, cases of sprue apparently arrested under parenteral liver therapy 
administered for many months or years, and the average for four normal 












subjects in Puerto Rico. 

Parasitological examination of the stools in this series of 22 patients 
showed that one half of them harbored Necator americanus in the intestine, 
two had eggs of Schistosoma mansoni, seven Trichuris trichiura, two En- 
tamoeba coli and one Endolimax nana. In a previous study we found 50 
per cent of our sprue patients infested with Necator americanus and 20 pert 










cent with Schistosoma mansoni. 
Gastroscopic Findings. No gastroscopic or sigmoidoscopic examina- 
tions were performed in these patients, but gastroscopic studies on sprue 
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patients have been carried out in Puerto Rico by Rodriguez-Olleros “* and 
by Hernandez-Morales.*® In cases of full-blown ‘sprue, the former found 
atrophy of the gastric mucosa in nine out of 10 cases. In the remaining 
case, the examination proved unsatisfactory. Rodriguez-Olleros expressed 
the opinion that the atrophy of the gastric mucosa in pernicious anemia was 
more intense than in sprue. Of nine cases with the “incomplete syndrome,” 
he found slight atrophy in only three cases. In the other six, there were 
“alterations of the gastric mucosa without, however, any definite character- 
istics.” Of the third group of nine patients examined—with the “latent 
syndrome”—a normal mucosa was found in only three. It is of interest that 
hypertrophic gastritis was found in three of these last patients. Rodriguez- 


TABLE IX 


Fat Content of the Stools 
(Method of Kayne, Lebner and Connor) 
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Olleros believes that “the atrophic gastritis that accompanies the full-blown 
syndrome of sprue appears during the height of development of the clinical 
picture and does not precede it.” 

Hernandez-Morales performed 61 gastroscopic examinations in 36 pa- 
tients suffering from sprue, both during the stage of acute diarrhea and after 
treatment with liver extract. In 55 per cent of the patients, atrophic changes 
were observed in the gastric mucosa. Of 16 patients who were reéxamined 
with the gastroscope after treatment, 10 (62 per cent) showed a normal 
gastric mucosa. Rectosigmoidoscopic examinations, also performed by Dr. 
Hernandez-Morales during the acute diarrheal stage, revealed several types 
ot lesions, such as patches of atrophy, edema, friability, purpuric spots, and 
superficial inflammation. 

Roentgen Studies of the Intestinal Tract. Because of the scarcity of 
film, roentgen examination of the intestinal tract was performed in only 
four cases, one showing definite segmentation and three showing coarsening 
of the mucosa. In 71 cases previously studied with Ruiz Cestero, a normal 
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feathery, herringbone appearance of the valvulae conniventes, with an even 
contour and normal size of the intestinal lumen, was demonstrated in 30 per 
cent of the cases, 70 per cent showing radiological evidence of “deficiency 
pattern.” The stomach was found normal in 80 per cent, 20 per cent show- 
ing signs of gastritis. This study confirmed the opinion that in sprue, most 








of the roentgenological evidence of the disease is found in the small intestine, 






especially the jejunum. 

The Glucose Tolerance Curve. The occurrence of a flat glucose tolerance 
curve, reported by Thaysen (1932) and by Hanes (1935) in non-tropical 
sprue and by Fairley in tropical sprue, has been corroborated by us. When 







the sprue patient ingests 1 gm. of glucose per kilo of body weight, the 






crease in blood sugar rarely goes above 40 mg. per 100 c.c. 

In our original 40 cases (1938), only four patients (10 per cent) 
showed an increase of over 40 mg. per cent in their blood sugar after the 
oral administration of glucose. Unpublished data on 100 new cases showed 
that 20 per cent had an increase of over 40 mg. per cent. The discrepancies 
in the results obtained in these two series may be explained by the fact that 










liver extract had been administered prior to hospitalization, more often to 






patients of the latter series. 

In our present group of cases, the glucose tolerance curve observed prior 
to treatment in 18 patients (table 10) showed an increase in blood glucose 
which varied from .3 to 32.5 mg. per cent. All patients studied, therefore, 
showed a flat glucose tolerance curve. Studies repeated from one to two 
months later during folic acid therapy showed that five of the 14 patients 
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now had a normal oral glucose tolerance curve, and that all but two of the 
patients had shown an improvement in their absorptive capacity for glucose. 
In cases 6 and 17 the glucose tolerance curves were lower two months and 
one month respectively, after the inception of treatment. 

Pathological Anatomy. Reports of postmortem findings in cases of 
sprue are so meager in the medical literature and the findings are said to be 


Fic. 2. Pyloric portion of the stomach. Despite the autolysis, the paucity of glands, 
their slight cystic dilatation, the colonic conversion of glands and the round cell infiltration 
are clearly visible. 80 X (Courtesy Dr. Koppisch). ’ 


so variable and inconstant that we have thought it advisable to summarize 
the findings in 16 autopsies performed by Koppisch * at our School of Tropi- 
cal Medicine. 

In a total of 1356 autopsies performed from 1926 to 1943, sprue was 
encountered in 16. The body in all these cases was markedly wasted and 
the viscera were atrophied, especially the heart, spleen and liver. In all 
depots, the fatty tissues had undergone serous atrophy. The wall of the 


* Personal communication. 
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stomach and small intestine was thinner than normal in half the cases, that 
of the colon, in one third. The lingual mucosa was smooth, with atrophied 
papillae in about one third. All organs and tissues were very pale from 
anemia. The bone marrow in the middle third of the femur was of variable 
appearance: (a) red and diffusely hyperplastic; (b) pale and gelatinous 
but with red foci of activity, and (c) diffusely pale, semi-translucent and 
gelatinous. Microscopically, the three types corresponded, respectively, to 


Fic. 3. Section of ileum showing broadening of villi and dense infiltration of propria 
with plasma cells and lymphocytes. Formalin was injected into abdominal cavity im 
mediately after death. 80 X (Courtesy Dr. E. Koppisch). 


diffuse hyperplasia of megaloblastic type, to foci of megaloblastic hyperplasia 
in an otherwise inactive marrow showing serous atrophy of the medullary 
fat, and to complete hematopoietic inactivity and far advanced serous atrophy 


of the medullary fat. 

Other microscopic findings of interest were brown atrophy of the myo- 
cardium, atrophy of the malpighian corpuscles in the spleen; atrophy, hemo 
siderosis and edema of the liver; advanced depletion of lipoids in the supra 





THE USE OF FOLIC ACID IN SPRUE 657 


renal cortex accompanied by cortical atrophy and occasional focal loss of 
tissue in the fasciculate zone, which became replaced by scars; and a marked 
reduction of spermatogenesis in the male. Atrophy of pancreatic acini was 
seen in one third and very slight interstitial fibrosis in two out of 15 cases. 
Findings in the gastrointestinal tract consisted of round-cell infiltration and 
hypervascularization of the subepithelial connective tissue of the tongue in 
all cases. The lingual mucosa showed atrophy in one half the cases, and 


Fic. 4. Broadened villus with dense infiltration of propria with round cells. 
360 X (Courtesy Dr. E. Koppisch). 


zones of atrophy alternating with hyperplasia in the remainder. The gastric 
mucosa was moderately atrophied in half the cases, while there was chronic 
gastritis in all but three (figure 2). Distinct shortening and blunting of 
the villi of the small intestine was noted in half the cases (definitely not 
attributed to postmortem changes), accompanied by an increase in the num- 
ber of plasma cells in the tunica propria (figures 3 and 4). The remaining 
cases presented no detectable abnormalities, except for occasional edema of 
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the submucosa. The colon was normal in only three cases. Acute colitis, 
in most instances mild, was found in seven, and a few non-specific ulcers in 
six. In three, the mucosa seemed thinner than normal, while in four there 
was atrophy of the muscle coats. The spinal cord was examined in only 
five cases. Combined degeneration was not found in any. 


A. Sprue—megaloblasts in sternal marrow. B. Sprue—erythroblastic arrest in 
sternal marrow. 


The internal organs were small. The weight of the liver varied from 
720 to 1,620 gm., with an average of 1,066 gm. (normal, 1,400 to 1,600 
gm.) ; the heart weighed from 140 to 270 gm., with an average of 230 gm. 
(normal 280 to 300 gm.), and the spleen from 5 to 140 gm., with an average 
of 74.9 gm. (normal 125 to 150 gm.). 

Clinical and Hematological Response. The clinical and hematological 
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response (table 11; figures 5 and 6) of sprue patients to folic acid, as al- 
ready stated by other investigators, has been as striking and dramatic as that 


observed after parenteral liver therapy. The fact that folic acid is effective 


when given orally, even in the presence of diarrhea, makes this treatment less 
objectionable and exerts a favorable effect upon the patient’s codperation. 
TABLE XI 


Folic Acid in Sprue 
Sternal Marrow 








Initial Days after 

(22 cases) (18 cases) 
Megaloblasts 12.9 1.9 
Erythroblasts—early 11.1 4.6 
Erythroblasts—late 9.9 16.6 
Normoblasts 9.4 24.7 
Granulocytic series 42.9 46.2 
Lymphocytic series 7.7 5.1 
Plasma cells 1.0 0.6 
0.1 0.0 


Megakaryocytes 












Three or four days after the use of folic acid is started, the patient will 
usually volunteer the statement that he feels better. By this time the reticu- 
locytes begin to appear in the peripheral blood, the tongue is less angry 
looking, a few new papillae are visible, gaseous distention is not so marked, 
the diarrhea is not so troublesome. The patient becomes interested in his 
surroundings, most especially in his meals. The appetite improves rapidly 


and it often becomes voracious. 

We began using 50 mg. of folic acid daily in patients who were getting 
our “preliminary” sprue diet, which, as already stated, is poor in meat and 
meat products and contains no poultry, cheese, liver or yeast. Cases | and 
2 exemplify the effect of this therapy. 


“| 
one 


The patient in Case 1 was moribund when she was admitted to the hospital. 
weighed only 58 pounds, of which no less than six or eight pounds were made up 
of edema fluid. 

Her red blood cells numbered slightly more than a half million per cubic milli- 
meter. The hemoglobin was 17 per cent (2.46 gm.). The mean cell volume was 
150 cubic microns. The white blood cells numbered 1,500, and the platelets 80,000 
per cubic millimeter. The sternal marrow showed only 5.6 per cent megaloblasts 
On the fourth day of treatment the reticulocytes went up to 7 per cent and reached 
a maximum of 18 per cent on the fifth day. On this day the erythrocytes were 710,000 
per cubic millimeter, the hemoglobin 2.4 gm., the mean cell volume 169 cubic microns 
and the platelets 60,000. The reticulocyte count diminished rather rapidly to reach 
almost the zero level on the nineteenth day, when the dose of folic acid was reduced 
to 10 mg. daily, and a full sprue diet, rich in animal protein and low in fats and car- 
bohydrates was given. Again a slight reticulocytic response, reaching 6.2 per cent, 
occurred seven days later, which has persisted slightly above the zero level for more 
than three months. 

The improvement in the red blood cells and hemoglobin progressed steadily 
that at the end of one month the erythrocytes were 2,370,000 per cubic millimeter, 


SO 
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the hemoglobin 8.1 gm. (56 per cent), and the mean cell volume 116 cubic microns. 
After two months of treatment the red blood cells were 2,634,000 per cubic millimeter, 
the hemoglobin 9.8 gm. (68 per cent), the mean cell volume 88 cubic microns, the 
leukocytes 3,200 and the platelets 120,000 per cubic millimeter. 


Fic. 6. C. Folic acid—maturation effect. D. Folic acid—normoblastic response. 


lhe sternal marrow aspirated before treatment showed 5.6 per cent megaloblasts, 
6.6 per cent early erythroblasts, 9.8 per cent late erythroblasts, 18.6 per cent normo- 
blasts, the granulocytic series were 47.6 per cent and the lymphocytes 10.6 per cent 
with 1.2 per cent plasma cells. Five days after starting folic acid the normoblasts 
had gone up to 44.8 per cent, and the megaloblasts had almost completely disappeared 
(U.8 per cent), the early erythroblasts were 2.6 per cent and the late erythroblasts 
14.4 per cent. So many normoblasts were present that the granulocytic series ap- 


peared relatively diminished, 35.2 per cent, and the lymphocytes 2.2 per cent. 
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The clinical improvement was dramatic. The patient who, on entry, could very 
well have exemplified the effect of one of the worst concentration camps in Europe 
or Asia, was now—after 2.5 months—a healthy looking woman weighing 105 pounds. 


We admit that the reticulocytic response in this patient, with a peak of 
18 per cent, was not what we could have expected considering the very low 
initial red blood cell count, but the critical, almost moribund state of this 
woman and a probable hypoplastic bone marrow might account for the sub 
maximal response and for the persistence of moderate reticulocytosis. The 
reticulocytic curve as observed in the chart reminds us more of the reticu- 
locytic response to iron therapy in hypochromic anemias, than of that ob- 
served in sprue treated with a potent liver extract. 
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Fic. 7. Case 2. 


1 
} 


In Case 2 (figure 7), the initial red blood cell count was 1,000,000 per cubic 
millimeter, hemoglobin 34 per cent (4.9 gm.), mean cell volume 160 cubic microns 
leukocytes 2,600 and platelets 90,000 per cubic millimeter. On 50 mg. daily of folic 
acid and the preliminary sprue diet the reticulocytes rose to 7 per cent on the fourth 
day and 18.5 per cent on the fifth day, and reached a peak of 25.4 per cent on the 
sixth day of treatment. The reticulocytes came down to normal level at about the 
seventeenth day of treatment and stayed normal even after the institution of the full 
sprue diet. 

There was also a progressive increase in the red blood cells and hemoglobin. At 
the third week of treatment the erythrocytes had gone up to 2,000,000, the hemoglobin 
to 48 per cent (6.96 gm.), the mean cell volume had decreased to 118 cubic microns, 
the leukocytes were 3,300 per cubic millimeter and the platelets 150,000 per cubic 
millimeter. On the seventh week of treatment the erythrocytes were over 3,000,000, 
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the hemoglobin 64 per cent (9.28 gm.), the mean cell volume 116 cubic microns, the 
white blood cells 3,700 and the platelets 180,000 per cubic millimeter. 

The sternal marrow before treatment showed 12.2 per cent megaloblasts, 11.2 
per cent early erythroblasts, 11 per cent late erythroblasts, 15.6 per cent normoblasts, 
the granulocytic series was 38.4 per cent, lymphocytes 10.2 and the plasma cells 1.4 
per cent. Five days later the megaloblasts had come down to 1.2 per cent and the 
normoblasts had increased to 28.6 per cent. One month later there was a normal 
marrow present, with no megaloblasts, 3 per cent early erythroblasts, 5.5 per cent late 
erythroblasts, 16 per cent normoblasts, the granulocytic series were 60.5 per cent of 
the differential count and the lymphocytic series 15 per cent. 

After having proved the effectiveness of a daily dose of 50 mg. folic acid, we 
tried giving 5 mg. daily together with the same inadequate or so-called “preliminary” 
sprue diet. 
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Fic. 8. Case 5. 


In Case 5 (figure 8), the hemoglobin at the time of admission was 60 per cent 
(8.7 gm.). There were 1,780,000 red blood cells, a mean cell volume of 134 cubic 
microns, 7,300 leukocytes, 150,000 platelets per cubic millimeter and no reticulocytes 
in the peripheral blood. While the case was under study and before folic acid in 5 
mg. daily doses was started, the hemoglobin had come down to 40 per cent (5.8 gm.), 
the erythrocytes to 1,380,000 per cubic millimeter, the leukocytes to 3,200, the platelets 
to 122,000 per cubic millimeter, while the mean cell volume remained at approximately 
the same level, 137 cubic microns. 

Folic acid orally in 5 mg. daily doses was started and continued for 10 days. A 
slight peak in the reticulocyte count occurred on the eighth day, which came down 
to 2 per cent two days later. A slight increase in the hemoglobin took place, but the 
erythrocytes were apparently unaffected, as well as the clinical picture. 

On the tenth day a single dose of 100 mg. of folic acid was given, which brought 
the reticulocytes up to 13.4 per cent five days later, with very slight improvement in 
hemoglobin and red blood cells. A larger single dose, 500 mg. of folic acid, was then 
given 10 days later, which again brought about a reticulocyte rise of 13.6 per cent in 
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five days. The subsequent administration of 20 mg. of folic acid daily with the 
“preliminary” sprue diet at first and then with full sprue diet, maintained a persistent 
moderate reticulocytosis for several weeks. 

At the end of the observation period of two months, the patient showed marked 
improvement, and had gained 16 pounds. The erythrocytes were 2,860,000, the hemo 
globin 75.8 per cent (10.8 gm.), the leukocytes 5,300, platelets 140,000 per cubic milli 
meter, and the mean cell volume 13.6 cubic microns. The sternal marrow showed a 
normal differential count of nucleated elements. 
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WEEAS OF TREATMENT 
Fic. 9. Case 6. 

In Case 6 (figure 9), folic acid was also given, 5 mg. daily for 12 days, a sing] 
dose of 100 mg. on the thirteenth day, another single dose of 500 mg. on the twenty 
third day, followed in two weeks by 20 mg. daily doses, until the end of the observa 
tion period. Again a 5 mg. daily dose proved insufficient to produce a maxima! 
reticulocytic response. The reticulocytes rose only to 7.4 per cent. The single dos: 
of 100 mg. was followed in five days by a reticulocytosis of 25.4 per cent, and tl 
dose of 500 mg. with a lower peak of 7 per cent. After the institution of small daily 
doses and full sprue diet a moderate reticulocyte count persisted for several week 
here was no noticeable hematological response, and very slight if any clinical 
provement with daily doses of 5 mg. 

At the end of the observation period of two months, the erythrocytes w! 
originally numbered 1,600,000 had gone up to nearly 3,000,000, the hemoglobin f: 
46 per cent (6.67 gm.) to 82.4 per cent (11.7 gm.) and the leukocytes from 1,700 to 
3,200 per cubic millimeter. 

The sternal marrow showed only moderate changes with the administration 01 
5 mg. daily. A count of 12 per cent megaloblasts came down to 5.2 per cent five 
days later, the early erythroblasts remained the same, 14.2 per cent, the late erythr: 
blasts went from 9.6 per cent to 24.8 per cent, and the normoblasts from 6.6 to 15.5 
per cent. The granulocytic series were reduced from 42 to 28.4 per cent and t! 
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lymphocytic series from 15.6 to 8.2 per cent. The marrow examined at the end of 
the observation period was practically normal, with only 0.2 per cent megaloblasts ; 
the erythrocytic series comprising 26 per cent of the total differential counts, the 
granulocytic series 60.2 per cent and the lymphocytic series including plasma cells 
and megakaryocytes, 13.8 per cent. 

Case 7, who also received daily doses of 5 mg., showed very slight effect in the 
nucleated elements of the sternal marrow while receiving this dose. The initial 
counts revealed the presence of 7.8 per cent megaloblasts, 7.2 per cent early erythro- 
blasts, 9.6 per cent late erythroblasts, 9.8 per cent normoblasts, a granulocytic series 
of 60 per cent and lymphocytic elements of 5.6 per cent. Four days later, the megalo- 
blasts were 6 per cent, the early erythroblasts 5.6 per cent, late erythroblasts 16 per 
cent, normoblasts 14 per cent, while the granulocytes were 54 per cent and the 
lymphocytes 4.4 per cent. 

The eight patients who received 20 mg. folic acid daily with preliminary 
sprue diet, showed adequate hematological and clinical response. The one 
who received a single dose of 200 mg. of folic acid had an initial erythrocytic 
count of 3,000,000 and therefore did not show any definite evidence of 
hematopoietic stimulation, but undoubtedly responded better to daily doses 
of 20 mg. especially when the full sprue diet was added. 

The following two cases (12 and 16), who on admission had similar red 
blood cell counts and hemoglobin determinations, will serve to evaluate the 
efficacy of folic acid in the presence of an adequate sprue diet as contrasted 
with an inadequate diet. 


Case 12 (figure 10) had an initial count of 800,000 red blood cells per cubic 
millimeter and 19 per cent (2.75 gm.) of hemoglobin. When folic acid was started 
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Fic. 10. Case 12. 
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in doses of 100 mg. daily, the reticulocytes in her peripheral blood were only 2 per 
cent and the red blood cells 650,000 per cubic millimeter, although there had been a 
spontaneous reticulocytosis up to 7.2 per cent during the preliminary period of study 
A marked reticulocytic increase appeared two days after folic acid was started and 
reached its peak of 38 per cent on the third day of treatment. The reticulocytes in 
the peripheral blood remained between 3 and 11.2 per cent for about four weeks, even 
though the dose of folic acid had been reduced to 20 mg. daily on the tenth day and a 
full sprue diet was allowed. At the end of the observation period of five weeks, the 
red blood cells were 3,530,000 per cubic millimeter, the hemoglobin 67.8 per cent 
(9.6 gm.), reticulocytes 4 per cent, leukocytes 4,000 and the mean cell volume 101 
cubic microns. The platelets, which originally numbered 96,000, went up to 112,000 
per cubic millimeter. 
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WEEKS OF TREATMENT 


Fic. 11. Case 16. 



















In Case 16 (figure 11) the blood picture on entry was similar to that in thy 
preceding case. This patient was put on a full sprue diet with 20 mg. of folic acid 
daily. The reticulocytic response was most marked. Four days later the reticulocytes 
were 38.8 per cent and reached a peak of 51.8 per cent on the seventh day of treat 
ment, coming down gradually to 8.6 per cent on the twenty-first day. The red blood 
cells went from 930,000 per cubic millimeter to 3,550,000 in three weeks, the hemo 
globin from 25.6 per cent (3.6 gm.) to 71.8 per cent (10.2 gm.), the leukocytes from 
1,400 to 4,400 per cubic millimeter, the platelets from 90,000 to 142,000 per cubic 
millimeter and the mean cell volume was reduced from 129 to 101 cubic microns. 
Case 20 (figure 12) was given 10 mg. of folic acid daily, with a full sprue diet 
The initial erythrocytic count was 1,750,000 per cubic millimeter, hemoglobin 54 per 
cent (7.7 gm.), leukocytes 2,800, platelets 216,000 per cubic millimeter and the m« 
cell volume 165 cubic microns. A peak of 27.2 per cent in the reticulocytic count 
occurred on the fifth day of treatment, which gradually came to normal level on 01 
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about the twenty-fourth day. The red blood cells and hemoglobin went up rapidly 
to reach almost normal figures in about three weeks. 


The study of these last two cases seems to prove that in the presence of 
an adequate diet, 10 mg. daily of folic acid will give as good results, if not 
better, than 100 mg. daily with a diet deficient in animal proteins. 

Summaries of the histories and laboratory reports of a few of the repre- 
sentative cases are presented : 

Case 1. This 30 year old white Puerto Rican female was admitted on November 
31, 1945, complaining of marked weakness and diarrhea of nine months’ duration. 

According to the patient, she had eaten a fairly well balanced diet (?) and had 
apparently been well until about a year ago, when she began to notice progressive 
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WEEAS OF TREATMENT 


Fic. 12. Case 20. 


weakness and loss of weight. Three months later, weakness had progressed to a 
point where patient could walk only a few steps, and she developed a severe diarrhea. 
\t this time (nine months ago) she entered one of the small municipal hospitals, 
where she was treated up to three days ago, when the patient was transferred to the 
Bayamon District Hospital. From the latter institution the patient was referred to 
us. The stool is described as being watery, greenish turning into yellow and white 
at times, abundant, foamy with mucus and some tenesmus; marked flatulence, but 
no blood. Burning sensation in the tongue developed with the onset of diarrhea. 
Before entry, she had received one blood transfusion about four months ago and 12 
injections of crude liver extract, the last one administered two months ago. 

The patient had not menstruated in the preceding nine months. Before the 
onset of symptoms she had weighed about 100 pounds; on admission her weight was 
58 pounds—a loss of 42 per cent. 
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Physical examination: The physical examination revealed a very pale, cachectic, 
white woman apparently 15 years older than the stated age, lying quietly in bed in 
an almost moribund state. Temperature was 98°, pulse 104, respirations 22. Physi 
cal examination was negative, except for the evident anemia and malnutrition. There 
was a soft grade 2 systolic murmur at the apex. The abdomen had a doughy feel- 
ing. The skin of the arms and legs was dry and scaly (ichthyosis). The tongue 
was smooth and pale. There was moderate cheilitis. The gums were spongy and 
pyorrheic. Two upper teeth were missing. Slit-lamp examination revealed norma 
limbic vessels and only moderate thickening of the conjunctival epithelium. 

Blood (December 1, 1945): Erythrocytes 650,000 per cu. mm.; hemoglobin 17 
per cent (2.46 gm. per 100); mean cell volume 130 cubic microns; white blood cells 
1,500; platelets 80,000 per cubic mm. and no reticulocytes. The differential count 
showed: lymphocytes 57 per cent; neutrocytes 43 per cent, of which 44 were seg 
mented, 1 per cent stabs, and there were 2 per cent normoblasts. 

Bone marrow: The sternal bone marrow on the day of entry showed 5.6 per cent 
megaloblasts; 6.6 per cent early erythroblasts; 9.8 per cent late erythroblasts and 
18.6 per cent normoblasts. The erythrocytic series was, therefore, 40.6 per cent 
The granulocytic series was 47.6 per cent and the lymphocytic series (including 
plasma cells, of which there were 1.2 per cent) 11.8 per cent. 

Blood serology: Kahn, 4 plus. Kolmer and Kline reactions also positive or 
entry. Three weeks later the Kahn test remained positive. Hanger cephalin floc 
culation test was 4 plus on entry. 

Stools: Repeatedly negative for intestinal parasites. Urobilinogen determina 
tions, 10 to 15 mg. in 24 hours. The following table shows the study of the fat 
content of the feces: 





| ; ’ , 
Partition of fats—% Total fats 














| | 
. & Solids | % ota 
Day 2 | . haracter in focal fees +4 Digested fats | 
Crencinen oF teces | feces dried feces Neutral Unsapon 
| | | fats fiable 
| | Free acids | Soaps | Total | 
1 | Diarrhea | 12.3 | 39.82 | 78.11 | 3.87 | 81.67 | 15.33 | 2.99 
2 Diarrhea | 10.9 | 38.87 62.46 22.47 84.93 | 10.33 4.75 
9 |Diarrhea | 7.2 24.19 | 65.43 11.37 76.80 | 20.53 2.67 
15 | Diarrhea | 5.9 | 23.38 65.03 11.16 76.19 | 22.62 | 1.19 
21 ~—‘| Diarrhea 6.2 26.84 | 85.12 | 4.17 | 89.29 | 898 | 1.74 
41 | Diarrhea 10.4 | 29.10 ass i on 86.28 9.18 4.64 
51 Very soft 9.3 | 23.19 82.78 3.89 | 86.67 | 10.93 2.40 


| but solid | 
| | 


Roentgenogram of the chest negative. The patient was too sick for gastrointestinal 
investigation. 

Blood chemistry (February 6, 1945): Serum proteins 5.88, serum albumin 4.55; 
serum globulin 1.33. 

Biophotometric studies: One month after admission studies showed a low curve 
which began at 15, went up to 24 in five minutes and finished at 58 at the end of 10 
minutes. (Normal curve for this apparatus begins at 55, goes up to 88 in five 
minutes and ends in 100 at 10 minutes.) 

Folic acid: Folic acid was started on December 1, 1945, twenty-four hours a! 


. 
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ter 


admission to the hospital, in 50 mg. daily doses, administered per os (figure 
Three days later there was slight improvement in the patient’s appetite and in 
number and character of the stools, and a reticulocyte increase of 7 per cent was 
on the fourth day. From then on, and in spite of the preliminary sprue diet, the 


et 


























THE USE OF FOLIC ACID IN SPRUE 669 


patient responded both clinically and hematologically. Five days following folic 
acid administration, the red blood cells were 710,000 per cu. mm.; hemoglobin 17 per 
cent (2.36 gm. per 100) ; mean cell volume 169 cubic microns; platelets 60,000 per cu. 
mm., and the reticulocytes had gone up to 18 per cent. The improvement in the red 
blood cells and hemoglobin progressed steadily, so that at the end of one month 

January 1, 1946) the erythrocytes were 2,370,000; hemoglobin 56 per cent (8.1 gm. 
per 100), and the mean cell volume 116 cubic microns. The reticulocyte response, as 
already stated, reached a peak on the fifth day of 18 per cent; it was 13 per cent next 
day and on successive days the figures were 11.6 per cent, 12.4 per cent, 9 per cent, 
4.2 per cent, 4 per cent and 2.8 per cent, diminishing to 0.2 per cent on the nineteenth 
day, when the dose of folic acid was diminished to 10 mg. daily, while the patient 
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WEEAS OF TREATMENT 


Fic. 13. Case 1. 


vas being kept on the meat free diet. On December 28, 1945, the diet was changed 
to a full sprue diet which is rich in animal proteins and low in fats and carbohydrates, 
the folic acid being continued at the same dose of 10 mg. daily. Seven days later 
there was observed again a moderate reticulocyte response which ranged between 0.2 
per cent to 6.2 per cent during the entire period of observation which has lasted for 
three months. 

On February 1, 1946 after two months of treatment, the erythrocytes had gone 
up to 3,630,000, the hemoglobin 68 per cent (9.86 gm. per 100), the mean cell volume 
88 cubic microns, the white blood cell count, which originally was 1,500, was up to 
2,100 on the sixth day. In a month jt was 3,200, in two months it was 5,600 per cn. 

On admission the differential count did not reveal any eosinophilic nor any 
juvenile granulocytes, and the lymphocytes were, as already stated, 57 per cent. With 
he progressive increase in the number of leukocytes there occurred a diminution in 
the number of lymphocytes and at the same time eosinophiles appeared in the peripheral 
blood, as well as juvenile granulocytes. The normoblasts in the peripheral blood 
were from 1 to 3 per cent during the first few days; a single megaloblast was en- 
countered on the sixth day of treatment. Six days following the institution of folic 
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acid therapy, there were 40 per cent lymphocytes and 60 per cent granulocytes, of 
which 46 per cent were segmented, 4 per cent stabs, 7 per cent juveniles and 3 per 
cent eosinophiles. At the end of the first month the lymphocytes had gone down to 
38 per cent and the granulocytes were 62 per cent, of which 49 were segmented, 
3 per cent stabs, 2 per cent juveniles and 7 per cent eosinophiles. At the end of 
two months the lymphocytes were 21 per cent and the granulocytes 79 per cent, made 
up of 54 per cent segmented, 2 per cent stabs, 9 per cent juveniles, 11 per cent eosino- 
cytes and 3 per cent basocytes. The platelets on entry were 80,000 per cu. mm. 
There was an apparent diminution of the platelets during the first six days following 
folic acid therapy, but from then on the platelets gradually increased in number, 
being 136,000 one month later and 210,000 at the end of the observation period. 





Fic. 14. (Left) Case 1 on admission; weight 58 pounds. Edema of legs and face. (Right) 
Same case, two and one-half months after treatment with folic acid; weight 105 pounds 


The bone marrow showed definite changes of the so-called maturation effect 
similar to that observed following parenteral liver therapy. Five days after the im- 
stitution of the treatment, the megaloblasts had gone down to 0.8 per cent and the 
early erythroblasts to 2.6 per cent, the late erythroblasts had increased to 14.4 pet 
cent, and the normoblasts to 44.8 per cent. The erythrocytic series went up to 62.6 
per cent and the granulocytic and lymphocytic series diminished to 35.2 per cent and 
2.2 per cent respectively. 

The clinical improvement was almost spectacular (figure 14). The app 
had become voracious. Six days after the administration of folic acid was instituted, 
the tongue already showed scattered papillae and it was not as pale. The stools had 
become semi-solid. ‘Twenty-two days later, the tongue was absolutely normal, having 


tite 








unit 


8) 66 


day: 








it) 





THE USE OF FOLIC ACID IN SPRUE 671 


become magenta in color. This magenta coloration of the tongue was disappearing 
by the thirty-eighth day of treatment. The stools became hard three weeks after full 
sprue diet was instituted and remained in the same state thereafter. The weight had 
increased from 58 pounds to 89 pounds at the end of the first month, and to 105 
pounds at the end of 2.5 months, a gain of 45 pounds or double the patient’s weight. 
[he amenorrhea has now persisted for over a year. 

Note: Because of the patient’s critical condition on entry, some of the laboratory 
tests could not be done. 

Case 12. A 19 year old white female was admitted to the hospital with the 
chief complaint of epigastric pain and diarrhea of two years’ duration. She was 
referred from the Municipal Hospital of Rio Piedras with the diagnosis of sprue. 

Che patient stated that she was doing nicely and was on an adequate diet up to 
two years previously, when she began to develop anorexia, diarrhea and vomiting, 
also flatulence following fatty meals. Vomiting is said to have followed every meal. 
[he stools are described as tarry, watery, white on one or two occasions, and foamy, 
with mucus but no blood. A few days later post-prandial epigastric pain developed ; 
pain is said to be continuous and nonradiating. 

About one month after onset of symptoms, patient began to get weak and pale 
and arrived at the Municipal Hospital in Rio Piedras in very poor condition. While 
in the hospital she received liver injections for 10 days and one blood transfusion. 
She was discharged after 23 days of treatment, somewhat improved, only to relapse 
two weeks later while at home, returning to her previous condition. In this plight, 
she was admitted to this hospital. The family, social and past histories are irrelevant, 
except that the patient had had malaria one and a half years ago, and had waded a 
stream at Aguas Buenas, which is known to be infested with Schistosoma mansoni. 

Physical examination: Temperature 101° F., pulse 118 per minute, respirations 
24, blood pressure 100 mm. Hg systolic and 50 mm. diastolic. A fairly well developed, 
malnourished, markedly pale white girl, obviously weak, bed-ridden and not in acute 
distress. The tongue was very pale, but papillae were present except at the margins, 
where there was definite glossitis. There was a soft blowing systolic murmur, grade 
2, over. the pulmonic area. The extremities showed lack of subcutaneous fat but 
no edema. 

Neurological examination: Negative. 

There were no ocular or cutaneous manifestations of vitamin deficiencies. The 
weight on entry was 80 pounds. 

Blood: The red blood cells on admission (January 29, 1946) were 800,000 per 
cu. mm.; hemoglobin 19 per cent—2.75 gm.; mean cell volume 118 cubic microns; 
white blood cells 2,650 per cu. mm.; platelets 96,000 per cu. mm.; no reticulocytes. 

Bone marrow: Showed 22 per cent megaloblasts, 12.8 per cent early erythroblasts, 
12.6 per cent late erythroblasts, 2.4 per cent normoblasts. The erythrocytic series, 
therefore, was 49.8 per cent. The granulocytic series was 42.4 per cent and the 
lymphocytic series 7.8 per cent. 

Serology: Negative. 

Blood chemistry: Revealed non-protein nitrogen 22 mg. per cent, urea nitrogen 
8.33 mg. per cent, glucose 101.5 mg. per cent, cholesterol 144.2 mg. per cent, inorganic 
phosphorus 3.7 mg. per cent, calcium 9.6 mg. per cent, phosphatase 2.6 Bodansky 
units, icteric index 8.64, van den Bergh reaction direct delayed, total serum proteins 
6.69 gm. per cent, serum albumin 4.92 gm. per cent, and serum globulin 1.77 gm. 
per cent. 

Hanger cephalin flocculation test: 4 plus on entry, January 29, 1946. Seven 
days later, it was reported as 3 plus. 

Gastric analysis: Under histamine stimulation was 0°, 0°, 0°, 18° and 10° in 
five specimens, respectively. 


tr 


ine 








672 R. M. SUAREZ, T. D. SPIES AND R. M. SUAREZ, JR. 


Glucose tolerance curve: On entry, January 29, 1946, was 92 mg. per cent, 113 
mg. per cent, 119.7 mg. per cent, 97.6 mg. per cent and 97.1 mg. per cent, an increase 
of 27.7 mg. per cent. One month later, the figures were 101 mg. per cent, 129.8 1 
per cent, 113 mg. per cent, 109.9 mg. per cent and 88.9 mg. per cent, an increase of 
28.8 mg. per cent. 

Biophotometric investigation: Dark adaptation curve started at point 23 and 
finished at point 64 (normal curve begins at point 55 and ends at point 100). 

Roentgenogram of the chest was negative. 

The sputum was repeatedly negative for tubercle bacilli. 

Stools: Revealed only the presence of Trichuris trichiura. The fat content was 
as follows: 








| Partition of fats—% Total fats 
Di dietentioetedl a ea uae 
sale % Solids | %Total | 
a in fresh fats in Digested fats 
feces | dried feces | a = , | Neutral | Unsap 
| | fats hab 
| Free acids | Soaps Total 
| - _ - = -_ —_ - _ - 
Diarrhea | 7.61 8.56 | 69.86 8.22 | 78.08 | 16.99 4.93 
Folic acid: (Figure 10). The patient was given a preliminary diet which con- 


sists mainly of rice and beans and root vegetables, with very little meat (not ove: 
one half pound of meat and one egg a week). During the observation period, while 
various diagnostic investigations were being made, there was a spontaneous reticu- 
locytosis of 7.2 per cent, which disappeared two days later. Reticulocytes numbered 
only 0.2 per cent in the peripheral blood when folic acid was started. One hundred 
mg. of folic acid were given daily for 10 days. Three days later, the reticulocytes 
had gone up to 38 per cent, gradually coming down to 9.8 per cent on the sixteenth 
day of treatment. At the end of the week the red blood celis had gone up to 1,870,00 
the hemoglobin was 50.2 per cent (7.0 gm. per 100), mean cell volume had increased 
to 160 cubic microns, white blood cells were 4,700. Folic acid was diminished t 
20 mg. daily and a full sprue diet, high in animal proteins, low in fats and carbol 
drates, was instituted on the tenth day. A new peak of reticulocytes did not occu! 
but there persisted a moderate increase which varied from 2 to 11.2 per cent for 
nearly a month. At the end of the first month of treatment, the clinical and hemato 
logical improvement was striking. The weight had gone up to 89 pounds. The ap- 
petite was voracious. The tongue was normal. The gastrointestinal disturbances 
had subsided and the blood picture showed a red blood cell count of 3,530,000, hemo 
globin 67.8 per cent (9.6 gm. per 100 c.c.), the mean cell volume had decreased t 
101 cubic microns, the white blood cells 4,600, reticulocytes 4 per cent and the platelets 
had gone up to 112,000 per cu. mm. 

Case 15. A 56 year old white male admitted with the chief complaint of weak 
ness and attacks of diarrhea of one and a half years’ duration. 

He felt well and was eating a well balanced diet until one and a half years ago 
when he noticed numbness of the fingers and toes.. At about the same time he de- 
veloped diarrhea. The stools were described as watery and whitish, from five t 
15 in 24 hours. The diarrhea was accompanied by generalized abdominal pain and 
flatulence. There was also a burning sensation in the mouth and anus. During the 
first attack of diarrhea, which lasted for about a year, he received injections of vita 
mins. Since then he has had periods of constipation alternating with short episodes 
of diarrhea. Two nights before entry the diarrhea started again. The numbness 
of the toes and fingers progressed gradually, so much so that he had great difficulty 
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walking unaided. He had lost about 30 pounds. He had never received liver. 

The family history was irrelevant. He was married and was the father of 13 
hildren. He did not smoke or use liquor and drank four cups of coffee daily. 

Physical examination: On physical examination the patient was found to be a 


fairly well developed, rather poorly nourished elderly male, not in acute distress. His 
temperature was 98.6° F., pulse 80 per minute, respirations 20 and blood pressure 
102 mm. Hg systolic and 74 mm. diastolic. The physical examination was essentially 


gative, except for the anemia, the loss of weight, the glossitis and the various signs 
and symptoms of combined system disease. There was moderate incoordination, 
ataxia, more marked in the lower extremities, hyperactive reflexes, marked bilateral 
patellar clonus, positive Romberg, absent vibratory sensation in the long bones of both 
gs and positive Babinski. 


Differential diagnosis: The possibility of cerebrospinal syphilis was quickly dis- 
irded, since both the blood serum and the spinal fluid reacted normally and Argyll 
Robertson pupil was absent. A differential diagnosis between pernicious anemia with 
bined cord degeneration and sprue was very difficult. 

Blood: The blood picture on entry (January 29, 1946) showed: red blood cells 
2,830,000, hemoglobin 90 per cent (13.05 gm. per 100), white blood cells 5,350, mean 
ell volume 102 cubic microns. 

Bone marrow: The bone marrow showed megaloblasts 7.4 per cent, early erythro- 
ts, 9.2 per cent, late erythroblasts 9.8 per cent and normoblasts 8 per cent, the 
nulocytic series being 60.2 per cent and the lymphocytic elements, including plasma 

cells and megakaryocytes were 5.4 per cent. 

Gastric analysis: The gastric analysis revealed a histamine-resistant achlorhydria. 
\ delayed rennin reaction and pepsinogen were present. 

Stools: Negative for parasites. The study of the fat content was as follows: 
Partition of fats—% Total fats 


Character | % Solids | % Total aol 
nent at inn in fresh fats in Digested fats 
sii feces dried feces | Neutral | Unsaponi- 
fats fiable 
Free acids Soaps Total 
Solid but 20.90 50.99 81.95 4.91 86.86 9.30 3.85 
very soft 
6 Solid 29.58 45.58 67.84 | 14.21 82.05 17.95 | 


' i ' ' 


Glucose tolerance curve: The glucose tolerance curve after 1 gm. of glucose per 
kilo of body weight, showed an increase of only 16.7 mg. per cent. 
Basal metabolic rate: plus 12.5 per cent. 
Blood chemistry: Non-protein nitrogen 33.8 mg. per cent, urea nitrogen 8.26 mg. 
cent, glucose 90.1 mg. per cent, cholesterol 131.6 mg. per cent, phosphorus (in- 
organic) 3.3 mg. per cent, phosphatase 3.33 Bodansky units, calcium 8.8 mg. per cent, 
serum proteins 6.82 gm. per cent, of which 3.61 gm. was albumin and 3.21 globulin. 
Roentgenologic investigation: The gastrointestinal tract showed coarsening of 
mucosal folds of the small intestine, but no definite segmentation. 
Biophotometric investigation: Showed a curve which began at point 22, gradually 
rising to finish at point 73 at the end of 10 minutes. (The normal curve begins at 
point 55 and ends at point 100.) 

(he patient was given folic acid 20 mg. daily (figure 15). At the same time he 
was kept under the preliminary sprue diet which is approximately the same diet that 
peasants or “jibaros” receive at their homes. 
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A moderate reticulocytic response was observed, which reached its peak of 11.2 
per cent on the tenth day of treatment. The clinical and hematological picture 
exhibited a gradual but progressive improvement so that at the end of the first 
month the red blood cells had gone up to 3,200,000, the hemoglobin to 92 per cent 
(13.2 gm. per 100), the white blood cells to 7,200 and the platelets, which were nor- 
mal on entry, remained unaffected. The sternal bone marrow one month after the 
institution of folic acid therapy showed only 1.2 per cent megaloblasts and 3.4 pet 
cent early erythroblasts, 20 per cent late erythroblasts and 26.8 per cent normoblast 
A definite maturation effect had occurred. The granulocytic series had gone down 
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WEEAS Of TREATMENT 
Fic. 15. Case 15. 
to 40.4 per cent and the lymphocytic series had risen to 8.2 per cent. At the end of 
one month the patient had gained 10 pounds in weight and the gastrointestinal com 
plaints, including glossitis, had entirely disappeared. The neurological signs and 
symptoms had not shown any trace of improvement. 

This last case will serve to show how difficult it occasionally is to make 
a differential diagnosis between pernicious anemia and sprue in the presence 
of neurological signs and symptoms of combined system disease. 

In favor of a diagnosis of pernicious anemia there were the macrocytic 
anemia, the megaloblastic bone marrow, the histamine-resistant achlorhydria 
and the neurological signs and symptoms of combined cord degeneration 
In favor of sprue there were besides the above mentioned criteria, the loss 


of weight, the flat glucose tolerance curve, the high fat content in the stools, 


the suggestive “deficiency” pattern in the small intestine and the presence 
of pepsinogen and of a delayed renin reaction in the gastric secretion. Our 
question, which remains unanswered is: May not a patient with pernicious 
anemia in a tropical environment and under an inadequate diet develop those 
signs and symptoms which we have attributed to tropical sprue? 
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Of this series of 22 cases, 13 have been. discharged and followed in the 
out-patient clinic. All these discharged patients have been receiving only 
10 mg. of folic acid every seven days. So far none of them has shown any 
evidence of relapse, although three have been followed for nine weeks, and 
four additional cases for over a month. A few of them are at present in a 
better clinical and hematological condition than on discharge. 

Twenty-eight old cases of sprue who had been under treatment in the out- 
patient department for one to 12 years were transferred to folic acid 10 mg. 
bi-weekly. Twenty-six of these patients had been receiving parenteral liver 
therapy (Lilly 343) 5 c¢.c. intramuscularly three times a week and two of 
them were getting brewer’s yeast, 5 tablets (25 gr.), three times a day after 
meals. 

It is interesting to state that in spite of prolonged liver therapy or of the 
administration of brewer's yeast, when the change in treatment was made 
only one of the 28 cases showed a red blood cell count of over 5,000,000 per 
cubic millimeter, seven cases had over 4,000,000 red blood cells and in 20 
cases the red blood cell count was found to be less than 4,000,000 per cubic 
millimeter. All but four cases showed a macrocytosis of over 95 cubic 
microns and in several of them the mean cell volume was over 130 cubic 
microns. In three of the cases a megaloblastic bone marrow of 3.4 per cent, 
3.4 per cent and 9.6 per cent, respectively, was observed. These figures 
show the tendency of the hematopoietic system of sprue patients not to exceed 
a certain level of response. 

Nineteen of the 28 patients experienced a slight or moderate subjective 
and hematopoietic improvement, nine were in the same state after one and a 
half months of folic acid treatment. One patient who had troublesome diar- 
rhea when folic acid was started, did so well and the stools became so hard 
with a dose of 20 mg. every other day that she omitted the drug for four 
days, when a new attack of diarrhea developed. At present we have been 
able to control the diarrhea again with a daily dose of 10 mg. 

It has been generally accepted that sprue patients respond to parenteral 
crude liver preparations in which 1 c.c. is equivalent to 2 units, better than 
to the purified or concentrated extracts in which 1 c.c. contains 10 or 15 
units. In 1938, we showed that in all cases except in those in which the 
initial red blood cell count was below 1,000,000, purified or concentrated liver 
extract was as effective as the diluted preparations in the treatment of sprue 
as judged by the hematopoietic response and the clinical improvement. 

We have used Lilly’s crude liver extract solution of 2 injectable U.S.P. 
units per ¢c.c., which contains approximately 4.21 micrograms of folic acid per 
c.c., and Lederle’s concentrated extract which contains approximately 6 to 7 
micrograms per c.c. Of the former we have been using 6 c.c. daily intra- 
n 


uscularly which is equivalent to 25.26 micrograms of folic acid and of the 
latter 1 ¢.c. daily or 6 to 7 micrograms of folic acid. Undoubtedly liver 
extract must contain some other anti-anemic substance independent of and 
probably unrelated to folic acid. 
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CONCLUSIONS 

1. The efficacy of folic acid in the treatment of tropical sprue has been 
confirmed and extended. 

2. We find that the daily oral administration of 10 mg. is adequate. 

3. The administration of small daily doses is more effective than 50 
times as much given in a single dose. 

4. Observations made in five cases suggest that a daily dose of 20 mg. of 
folic acid together with an adequate sprue diet produces better results than 
the administration of larger doses accompanied by an inadequate diet. 

5. Although we have not as yet definitely established the maintenance 
dose of folic acid, it is our impression that 2.5 to 5 mg. daily is an ade 
quate maintenance dose for the majority of cases. This point is still unde 
study. Certainly persons receiving a diet high in animal proteins and low 
in carbohydrates and fat would require a smaller amount than those 
ceiving a diet low in animal proteins and high in carbohydrates and fats 
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DIAGNOSIS OF OCCUPATIONAL DISEASE * 
By Irvine Gray, M.D., F.A.C.P., Brooklyn, New York 


THE modern period of interest in occupational diseases had its inception 
following the epoch-making publication of Ramazzini in 1700.’ In this com 
prehensive treatise were gathered the references of his predecessors on the 
subject of occupational disease. Ramazzini classified the diseases of nearly 
100 different occupations in which hazards to health existed. The first 
essay on occupational diseases in the United States was written by McCready 
in 1835 * and was recently published again.* Garrison * reviewed the litera 
ture on occupational diseases and spoke of “life as an occupational diseas 
In recent years there has been an increasing interest on the part of the medical 
profession in [the subject of] occupational disease by virtue of the introduc- 
tion of Workmen's Compensation Laws making occupational disease com- 
pensable. The interpretation of what constitutes occupational disease and 
the methods of coverage vary in different states. Some state laws limit 
occupational disease to certain specific industries or to certain specific dis 
eases that predominate in the industries of the state. Some state laws pro 
vide coverage by listing diseases and by schedule of conditions in which they 
are found in the industries.° This so-called schedule method of coverage 
has the great merit of certainty. It is informative to the employee as to the 
conditions under which he may make a claim, to the physician in attendance, 
and to the employer as to those conditions for which he may be held liable 
This was the law of the State of New York for many years until 1935 when 
the compensation law was amended for the inclusion of “any and all’ oc- 
cupational diseases. The difficulty of a clearcut definition by law of what 
constitutes occupational disease has resulted in diverse medical problems 
Occupational disease is most frequently defined as a disease “peculiar to’ 
and “inherent in” a specific occupation, and one that is not usual in the gen- 
eral population. 

A thorough and detailed history as to the present occupation and previous 
employment is essential in the evaluation of occupation as a possible cause 


of illness. The effects of occupational hazards have, to an increasing extent 
been established through both clinical and experimental study. The U.S 
Department of Labor * has listed 10 major hazards of employment. Thes¢ 


are: (1) Abnormalities of air pressure, (2) abnormalities of temperature 
(3) dampness, (4) defective illumination, (5) dust, (6) infection, (7 
radiant energy, (8) repeated motion, pressure or shock, (9) poisons, (10) 
dermatoses. The most common of all occupational diseases is dermatosis 


It has been estimated that the incidences of dermatoses among occupationa 


* Presented at the 27th Annual Session of the American College of Physicians, 
delphia, May 16, 1946, 
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diseases is 69 per cent. In order to establish proof of the occupational 
nature in the case of dermatoses, certain criteria are of distinct aid.* In 
attempting properly to evaluate the reporting of industrial dermatoses, Peck ° 
has recently proposed that a special form be completed in each case. 

It is recommended that in order to establish a diagnosis of occupational 
disease the following postulates be proved: *° 


I. Exposure to a known harmful substance. 
II. The presence of clinical symptoms and objective findings resulting 
from contact with a specific harmful substance. 
III. Confirmation by established laboratory criteria. 


I. ExposuRE TO A KNOWN HARMFUL SUBSTANCE 


The symptoms of occupational disease may be insidious in onset. Fumes, 
gases, vapors, dusts, metals and solvents, etc. may be classified as harmful 
substances. Experimental work on animals continues to be the basis of 
determining the allowable concentration of a hazardous substance and 
changes produced in tissues. Clinical experience, however, is the important 
guide in determining whether or not a hazard is injurious to the health of 
the worker. The symptoms of occupational disease frequently depend upon 
the character of exposure, the concentration of the noxious substances in the 
atmosphere and the mode of absorption. Poisoning by the absorption of 
lead is probably the best example of an occupational disease. The symptoms 
of lead poisoning may not arise for years in those exposed to the absorption 
of this heavy metal by way of the gastrointestinal tract. The inhalation of 
lead fumes or lead dust can and does produce symptoms of lead poisoning 
within several days or several weeks following absorption by way of the 
lungs. This can well be illustrated by the following experience.” 


About 50 individuals developed signs and symptoms of acute lead poisoning 
tollowing exposure to the inhalation of lead while employed as burners in the con- 
struction of a bridge. While driving hot rivets through the girders, red lead cover- 
ing the girders was melted and lead fumes were created. The inhalation of these 
fumes caused symptoms of acute lead intoxication in the entire group within one to 
tour weeks after such exposure. These individuals previously had worked as burners 


and iron workers for 10 to 15 years and had never been ill with any symptoms sug- 
gestive of lead poisoning. In this special job in the construction of one of the towers 
ot a bridge, a situation had been created comparable to an enclosed chamber. All of 
the patients had gastrointestinal and neuromuscular symptoms commonly present in 
acute lead poisoning. Quantitative studies of a liter of urine revealed the presence 
ot abnormal amounts of lead (more than 0.1 mg. of lead per liter). There were 
various morphological changes of the blood cells with an abnormal amount of 


stippling. The diagnosis of an occupational disease (acute iead poisoning) was 
relatively simple. The postulates of occupational disease as recommended, were 
proved. There was (1) a history of exposure to a known harmful substance, (2) 
the clinical symptoms and objective findings due to this harmful substance (lead) 
Were present, and (3) there was confirmation by established laboratory criteria. 
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The differential diagnosis in occupational disease may at times present 
difficulties as can be illustrated by this case citation. 


A white male adult, aged 58, had been employed for a period of three years in ; 
cleaning and dyeing establishment. He was exposed to the absorption of variou 
solvents, derivatives of both petroleum and benzene (benzol). The patient develope: 
progressive weakness with increasing jaundice and on examination was found to 
have an enlargement of the liver. The patient was removed from his work, place 
on a high carbohydrate, adequate protein and low fat diet. In addition, he received 
intravenous amino acid therapy and had large doses of vitamin B and liver conce1 
trate intramuscularly. There was a period of temporary improvement followin; 
removal from his occupation and therapy which led to the impression that the patient 
hepatitis was probably occupational in origin. After a period of several weeks, tl 
jaundice became more intense and the liver became irregularly enlarged. At tl 
time the patient was first seen, the results of laboratory investigations were incor 
clusive in differentiating between a parenchymatous and obstructive type of jaundic: 
At postmortem examination a carcinoma of the head of the pancreas was found. 


The occurrence of jaundice in a patient who is working with carbon 
tetrachloride for example may be an expression of a hepatitis due to the 
absorption of this chlorinated hydrocarbon. However, in the differential 
diagnosis, obstructive lesions in the biliary tract should always receive con 
sideration even though an individual may be working with a substance which 
is known to be toxic to the Jiver. There are many individuals whose o 
cupation brings them in contact with what is usually recognized as a harm- 






ful substance, yet never develop signs or symptoms of occupational diseas 









Proper ventilation, proper exhaust system, proper wash-room facilities 
and all other adjuncts of an adequate program of industrial hygiene will 
prevent absorption of toxic substances and illness. Diagnosis of an occupa 








tional disease may be suspected or made more readily when the chemicals 
or materials with which the individual is working are known. Exposurt 
to the concentration of vapors which can be considered abnormal will pro 







duce illness as illustrated by the following illustrative cases. 










Some three years ago, about one dozen men were examined who became ill a 
a result of their occupation of rubberizing cloth. Various solvents were used includ 
ing ethyl ketone, toluol, gasoline and ethylene dichloride. During the years prior to 
the war, there had been no illness among these men. With the speeding up of 
activities, the concentration of these materials in rubberizing balloon cloth was 

creased, with the result that illness especially related to the gastrointestinal trac 
developed among these workers. With the introduction of adequate ventilation am 
exhaust systems and the use of certain chemical substitutes, the complaints ceased 











Although the maximum permissible concentrations are helpful guides 
in the diagnosis, as Greenburg and Moskowitz” point out, they are not 
complete substitutes for the periodic medical examination of the workers 
The lack of health education among employer and employee groups and the 
importance of stressing the possible effects of contact with harmful sub 









stances can best be illustrated by the following incident : 
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About three years ago, half a dozen patients were examined who had. developed 
methyl bromide poisoning while engaged in filling glass ampules with the solution. 
One of the patients died as a result of severe central nervous system involvement. 
Neither employer nor employees had been instructed as to the proper safeguards 
necessary in the filling of these glass ampules to prevent the toxic effects of methyl 
bromide which readily vaporizes and may produce irreversible changes in the central 
nervous system. 


Il. THe PRESENCE OF CLINICAL SYMPTOMS AND OBJECTIVE FINDINGS 
RESULTING FROM CONTACT WITH A SPECIFIC HARMFUL 
SUBSTANCE 


By virtue of accumulated medical experience and numerous reports in 
the literature, a physician today is cognizant of the clinical symptoms and 
objective findings that are usually associated with occupational disease. The 
terms “peculiar to” and “characteristic of” employment, as commonly used 
in defining occupational disease, are based on the fact that in many instances 
of occupational disease there are distinctive clinical symptoms and objective 
findings. As an illustration of clinical symptoms and findings in an oc- 
cupational disease, the following illustrative case of benzol poisoning may 
be cited.** 

A male, white adult, 43 years of age, had worked as a pressman on black and 

hite presses for a period of 25 years. During this time, he was always well. Fol- 
lowing the installation of multi-colored presses, benzene (benzol) was used as a 
vent for a variety of colored inks and some three to four months later the patient 
leveloped progressive weakness with purpuric manifestations under the skin and 
bleeding from the nose, gums and gastrointestinal tract. Blood studies revealed the 
sence of a pronounced anemia, leukopenia and thrombocytopenia. At postmortem 
xamination a complete aplasia of the bone marrow was present. Investigation had 
ealed that the patient was exposed to the inhalation of benzene (benzol) vapors 
ch ranged from 50 to 740 p.p.m. of air. 


Solvents are used on a large scale in industry because they are avid for 
ats and are volatile. They belong either to the coal tar (aromatic or 
enzene) series or to the petroleum (aliphatic or fatty) series. Absorption 
takes place either through the lungs or skin. The absorption of solvents 
through the stomach is only of minor, practical significance.'* Solvents are, 
the most part, eliminated through the lungs depending upon their 
volatility or solubility. Some are eliminated by the kidneys and others 
rough the skin, intestines and liver. The liver forms the chief store-house 
lor many of the solvents, which explains the severe injuries to this organ. 
strointestinal symptoms followed by hepatitis may characterize the ab- 
sorption of the chlorinated hydrocarbons, as illustrated by the following 


Ca citation. 


{wo patients, both alcoholics, developed hepatitis following the absorption of 
on tetrachloride and, in one instance, evidence of renal complications became 
test. The postmortem examination and histologic study showed in both instances 
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evidence of acute necrosis of the liver, and in the second instance there was associate: 
toxic nephrosis. 


Exposure to chlorinated naphthalenes and diphenyls is known commonly 
to produce typical acneiform eruptions, and occasionally absorption ma 
cause serious liver damage as may be illustrated by the following case report 


A white, male, adult, 42 years of age, was exposed to the inhalation and absory 
tion of hot “Halowax,” and developed an acneiform eruption some two months aft 
first contact with this solvent. Nausea, occasional vomiting and jaundice beca 
manifest after several months’ absorption of this chlorinated hydrocarbon. The: 
Was progressive increase in the size of the liver with increase of the icterus inde 
lhe patient was removed from his occupational contact and admitted to the hospit 
He failed to respond to all types of therapy. There was progressive diminution 
the size of the liver and fall of the blood protein level. The patient died eight mont! 
after his first occupational contact with the solvent. At autopsy, there was disti1 
diminution in the size of the liver, general irregularity and hob-nailed appearanc: 
The findings were those of acute atrophy. 

The clinical symptoms and objective findings that are usually present 
with absorption of metals have been described on many occasions in the past 
and the diagnosis is, as a rule, not difficult. Poisoning by lead, arsenic, me: 
cury, cadmium, etc. usually presents a clinical picture with which the phys 
cian is familiar. Occasionally, however, the differential diagnosis betwee: 
occupational and non-occupational disease may present difficulties, as illus 
trated by the following case citation: 

A white male adult, 40 years of age, had been exposed to the absorption of 
while employed as a garage worker for a period of 10 years, when he developed uni 
lateral convulsive seizures affecting the right upper and lower extremity. Examii 
tion of the spinal fluid and ocular fundi revealed normal findings. Pneumo-encephalo 


gram revealed no abnormalities. Although a brain tumor was suspected, a diagnosis 


of chronic lead absorption with abnormal neurological manifestations was made 
the basis of occupational exposure to the absorption of lead and the findings of a1 
increased amount of lead in the urine and whole blood. The absorption of this heavy 
metal does not necessarily imply that atypical’ and bizarre clinical symptoms art 
necessarily due to such absorption. The patient was operated upon and a brait 
tumor removed. Recovery was uncomplicated. There were no further convulsive 
seizures. 

Although lead may affect the nervous system, it does not necessarily 
follow that neurological symptoms that cannot be explained on any other 
basis are necessarily due to the occupational hazard. The physician recog- 
nizes the fact that the vast majority of illnesses that occur among workers 
are non-occupational in origin. Patients with abdominal colic due to lead 
poisoning have been erroneously operated on for acute appendicitis. The 
contrary is alsotrue. There are instances where a patient is treated for lead 
colic when acute appendicitis is present. A detailed and thorough occupa- 
tional history is necessary as an aid in the differential diagnosis. All phy- 
sicians, especially the industrial physician, should be familiar with the 
hazards of all materials used in a specific industry. 
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III. ConFIRMATION BY ESTABLISHED LABORATORY CRITERIA 


In many instances where occupational disease is suspected, laboratory 


aids are of importance in establishing a diagnosis. The laboratory in- 


vestigations that can be of value are: 


1. Studies of the working environment, dust sampling, air analysis, etc. 
2. Examination of biological materials. 

3. Blood chemistry studies, blood count, etc. 

4. Roentgen examination. 


The presence of an abnormal concentration of gases, dusts, metals, ete. 
in the atmosphere can be considered as proof of working conditions that are 
harmful. Examinations of biological materials on a quantitative basis for 
metals such as arsenic, mercury or lead are of value in the differential diag- 
nosis. The presence of abnormal amounts of heavy metals such as lead in 
the urine is an index of an abnormal degree of absorption. The presence 
of an abnormal amount of stippling of the red blood cells may also be used 
as an index of abnormal absorption of this heavy metal. Even though 
clinical symptoms of intoxication may not be present, these examinations 
may be used as a basis for the evaluation of the degree of absorption. In 
the presence of gastrointestinal symptoms that possibly can be attributed 
to the various solvents, the icterus index may be increased even before there 
is evidence of liver enlargement or even before jaundice can be detected. 
Roentgenograms of the lungs should be made routinely in all individuals 
who are exposed to the inhalation of asbestos or to the inhalation of silica. 
There is a large amount of literature on the subject of silicosis. It is well 
recognized that the inhalation of this inorganic dust over a period of years 
is necessary before there is roentgen evidence of discrete, bilateral, sym- 
metrical nodulations which may be associated with conglomeration of these 
nodules and complicated by infection. The term pneumoconiosis has been 
used to designate all forms of pulmonary reaction to inhaled dust, with no 
implication as to the character, severity or effect on function. Many of the 
dusts which are inhaled are neither toxic, allergenic nor pathogenic. They 
produce no symptoms, no disability and no predisposition to tuberculosis, 
and, as expressed by Gardner,’* “they are known largely for their shadows 
cast on a roentgenogram.”” Since benign pneumoconiosis produces nothing 
but shadows cast on a roentgenogram and without any concomitant or sub- 
sequent pulmonary or cardiac complications, Pendergrass and Leopold ** 
have stated “it is unfair to the worker, to labor and to industry for the 
clinician and roentgenologist to take their responsibility lightly when called 
upon to differentiate between silicosis and asbestosis on the one hand and 
benign pneumoconiosis on the other. The differentiation must be obtained 
by detailed occupational history, knowledge of the environmental conditions 
serving the worker, and an industrial engineering survey to determine the 
nature and concentration of the dust to which the employee is exposed. The 
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importance of this statement is stressed, for, in the differential diagnosis of 
silicosis, such conditions as miliary tuberculosis, pulmonary manifestations 
of sarcoidosis ‘* and of mitral stenosis ** and other forms of pneumoconiosis 
must be considered. A correct diagnosis is essential not only from the point 
of view of compensation benefits but more especially from the therapeutic 
point of view, for the use of metallic aluminum or amorphous hydrated 
alumina is indicated if the patient has silicosis or is exposed to the inhalation 
of silica. In any suspected case of occupational disease, laboratory investi 
gations should be done at an early date, for following removal from work, 
the patient’s symptoms may improve and laboratory studies be of little value 

Occupational Accidents. Poisoning by carbon monoxide, sulfur dioxid 
by other gases and fumes and by septic infection is classified in the State oi 
New York *® as “occupational injuries due to harmful substances.” Acute 
poisoning is usually the result of an accident and such poisoning should not 
be classified as an occupational disease. Infection as a result of possible 
contact due to occupation should be classified as an occupational accident 
and not as an occupational disease. A nurse, prior to employment in a 
hospital for the tuberculous is found to be well after physical examination, 
roentgenogram of the chest and tuberculin skin testing. Subsequently, the 
nurse may develop pulmonary tuberculosis. It is well recognized that pul 
monary tuberculosis exists among the general population entirely irrespective 
of occupational activity. While the nurse may have had contact with some 
active case of pulmonary tuberculosis away from her work, the occupational 
contact as a factor responsible for the onset of her illness cannot be denied 
The rare incidence of anthrax in an individual who is a wool-sorter does not 
necessarily mean that the occurrence of the malignant pustule is due to the 
occupation, especially where it can be shown that the patient may frequentl) 
be shaved by a barber. Anthrax may have been caused by the entry of the 
germ from the use of the barber’s brush. Tularemia may occasionally occur 
in a butcher who has skinned an infected rabbit and accidentally cuts him- 
self. It is evident that infection as a cause of illness should not be classified 
in the category of occupational disease but rather as an occupational accident 

Occupational factors may be responsible for the onset of an attack 
asthma, but this illness itself cannot be classified as an occupational diseas« 
It has been shown that about 10 per cent of the population have an under- 
lying constitutional predisposition to manifestations of allergy.’ Indi 
viduals who have this familial or hereditary predisposition to allergic phe 
nomena may develop clinical symptoms of asthma as a result of exposure 
to certain specific allergens in their work.** Following removal from the 
occupation, the individual may recover from his attack. In some, however, 
especially where asthma develops in middle life due to a specific allergen ot 
occupational origin, subsequent infection may arise and a chronic bronchitis 
develop. The patient may become sensitized to the bacteria responsible tot 


T 


the bronchitis and a chronic form of asthma of bacterial origin may develop 
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Che difficulty in classification of occupational diseases becomes manifest 
when one attempts to classify such illnesses as frost-bite. As a result of 
exposure to cold and dampness over a prolonged period of time, disease of 
the peripheral vascular system with the clinical phenomena of frost-bite may 
occur. Frost-bite should not be classified as an occupational disease al- 
though it may possibly be classified as an occupational accident even though 
there is nothing accidental in an occupation that causes continuous or fre- 
quent exposure to any continued low temperature during the winter months. 

The teaching of industrial medicine, a broad term which includes such 
subjects as occupational disease, industrial hygiene, health education in 
industry, etc., is slowly finding its way into the curriculum of the medical 
student. Physicians are becoming increasingly aware of the importance of 
the hazards of occupation as they may exist where there is exposure to the 
absorption of dusts, fumes, solvents, noxious gases, metals and other in- 
jurious substances. Methods for control of occupational disease have been 
developed by health authorities. A program of health education is im- 
portant both to the employer and employee groups. 

Absorption of the solvents is frequently manifested by early gastro- 
intestinal disorders.** Nasal symptoms or slight cough are frequently 
among the early symptoms of impending asthma.** Medical guidance is of 
importance in order to prevent structural damage and progressive disease. 
Che medical aspect of occupational disease has as its primary objective the 
prevention of occupational disease. Adequate and proper laboratory facil- 
ities should be available in all communities so that the general practitioner 
can have early aid in his diagnostic problems where occupational disease is 
suspected. There are problems related to the diagnosis of diseases due to 
occupational factors that require research and investigation. In this in- 
dustrial age the question arises, what is the normal content of metals in 
biological materials? What is the normal content of metals in viscera when 
analyzed after postmortem examination? Some work has been done in this 
held but there are many questions relating to these and other problems 
that are yet to be answered. We are living in an industrial age and many 
individuals who have no specific occupational contact with such metals as 
cadmium, lead, arsenic, etc. absorb and deposit in their tissues certain 
quantities of metals. With a program of undergraduate and postgraduate 
nstruction, with adequate laboratory facilities available and with expanding 
programs on industrial health, early diagnosis and treatment of diseases of 
occupation and more especially prevention of occupational disease, may be 
anticipated. 
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IMMOBILIZATION OF BOTH LUNGS PRODUCED 
BY THE EQUALIZING PRESSURE CHAMBER 
WITH RESULTS OF TREATMENT IN PUL- 

MONARY TUBERCULOSIS * 


By Atvan L. Baracu, M.D., F.A.C.P., New York, N. Y. 


THE purpose of this communication is: (1) to present the mechanism 
by which both lungs are immobilized with a normal exchange of oxygen 
and carbon dioxide between the pulmonary alveoli and the outside air; (2) 
to report the results of nine years’ trial of local lung rest therapy in advanced 
and moderately advanced pulmonary tuberculosis. 

When absence of breathing is produced by hyperventilation with 100 
per cent oxygen, the subject remains comfortable, has no impulse to breathe, 
and his chest remains motionless for a period of five minutes. Since the 
provision of an adequate arterial oxygen tension is sufficient to prevent nor- 
mal breathing when carbon dioxide kas been eliminated by increased ven- 
tilation, it is evident that chemical factors in respiration may take precedence 
over proprioceptive reflexes from the moving frame-work of the lungs and 
chest wall. 

In 1926 Thunberg * developed a “barospirator”’ in which patients were 
completely enclosed within a steel chamber and exposed to an alternating 
pressure of one-sixth of an atmosphere 25 times a minute. The apparatus 
was employed as a method of artificial respiration in cases of respiratory 
paralysis due to poliomyelitis and morphine poisoning. Although this 
alternating pressure results in a flow of approximately 500 c.c. of air in and 
out of the lungs, studies carried out in our laboratory indicated that a normal 
arterial oxygen and carbon dioxide pressure was not maintained in experi- 
mental respiratory paralysis. The resistance of the tracheobronchial pas- 
sageway was found to account for the observed fact that an initially higher 
pressure was applied to the chest wall during the positive phase than to its 
inner surface and, conversely, that an increased negative pressure was ini- 
tially exerted on the outer thorax and abdomen during the phase of negative 
pressure as compared to that which arrived within the lungs. 

In order to equalize the pressure on both sides of the chest wall, as well 
as the upper and lower surface of the diaphragm, the alternating pressure 
wave had to be delayed from striking the chest wall until it had arrived 

* Presented at the Twenty-seventh Annual Session of the American College of Physi- 
cians, Philadelphia, May 17, 1946. 

from the Department of Medicine, College of Physicians and Surgeons, Columbia Uni- 
rsity and the Presbyterian Hospital, New York City. 

Permission has been obtained from the American Review of Tuberculosis for reproduc- 
tion of the clinical data and illustrations used in this paper. 


We wish to express our appreciation to the Mary W. Harriman Trust Fund which 
supported this investigation. 
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within the lungs and the resistance of the tracheo-bronchial tree compensated 
for by diminishing the pressure exerted on the outer chest wall by approxi 
mately 5 cm. This was accomplished by separating the body compartment 
of the chamber from the head end by a movable appropriate partition, r 
sembling a collar about the neck. Air under pressure first passes into the 
head compartment, enters the nose and tracheo-bronchial passageway as 
the pressure wave continues to the body end of the chamber through the con 
stricted opening about the neck, exerting a pressure on the chest wall ap 
proximately 5 cm. less than that present in the head end of the chamber: 
In this way an equal pressure was simultaneously applied to the inner and 
outer surfaces of the chest wall as well as the upper and lower surfaces ot 
the diaphragm. 

In animals subjected to respiratory paralysis, a normal tension of oxygen 
and carbon dioxide in the arterial blood was maintained with the equalizing 
pressure device, whereas asphyxia took place with alternating pressure alon 
In human subjects a slight initial compression of the chest was observed 
during the positive phase of alternating pressure with a corresponding ex 
pansion during the negative cycle of alternating pressure. In patients the 
degree of movement of the chest wall was seen to depend on the resistance 
in the tracheo-bronchial tree. In those with pulmonary emphysema and 
asthma a marked bellows-like expansion and contraction of the chest wall 
was manifested during the negative and positive cycles of pressure, re 
spectively. In patients with pulmonary tuberculosis in whom fibrosis and 
emphysema were present immobilization of the lung could not be obtained 
because the pressure wave could not be sufficiently delayed by the mechanism 
described above. In most patients, however, a decrease of 5 cm. of wate! 
in the pressure that arrives in the body compartment, as compared to that 
present in the head end of the chamber, was sufficient to accomplish im- 
mobilization of the lung and cessation of voluntary respiration.** The 
ability to dispense with the habit impulse to breathe requires a variable period 
of training of from two to three hours to two to three days. The arterial 
oxygen saturation and CO, content were found to be normal in patients who 


learned to suspend voluntary respiration. 

Several methods were employed to teach the patient to renounce his habit 
of breathing. The simplest procedure was to instruct him to take a small 
breath at the start of the positive cycle ; the onset of positive pressure is re 
vealed to the patient by observing a ribbon suspended at the head end of the 
chamber, which is thrown upwards with the inrush of air. Another 
method used was to say “In” through the speaking tube when the gauge 
indicates the shift of pressure to the positive side. After five or six short 
inspirations the patient is instructed to allow the air to enter his lungs with 
out conscious effort. During the first hour or two, or the first several days, 
a recurrent impulse to breathe manifests itself, but as the treatment is con- 
tinued patients learn to lie in the chamber for hours at a time without breath 
ing. Coughing or talking results in momentary chest movement. 
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The effect on the ear drum of the oscillating pressure is similar to swift 
descent and ascent from high altitude. At first this is found uncomfortable, 
but in all instances the patient has become largely oblivious of the sensation. 
A sponge rubber covering over the ears or a radio microphone has been 
employed to minimize this sensation. Congestion in the sinuses and in some 
instances pain may take place as a result of the oscillating pressure but this 
discomfort is generally temporary and has not prevented the employment of 
the chamber in any case. Spraying the nose with a vasoconstricting solu- 
tion, such as neosynephrin and privine, has been found helpful. In certain 
cases the treatment has been interrupted for one or two days and then 
recommenced. 

The effect of cessation of breathing on the central nervous system is of 
considerable interest. The impulse for movement of the voluntary muscles 
in the extremities is strikingly diminished. The patient may lie in the 
chamber for hours without moving his hands or changing position. The 
desire to smoke disappears when voluntary respiration stops even in patients 


who have been accustomed to smoking two packages of cigarettes daily. In 
many instances the relaxation is of such a nature that the patient does not 
require amusement although in other cases a radio has been employed for 


that purpose. 

Roentgenograms of the chest taken during the positive and negative 
phase of pressure on the same film, during residence in the equalizing pres- 
sure chamber, revealed no movement of the ribs or diaphragm.’ It seemed 
to us that a tentative hypothesis could be formulated that this type of local 
lung rest, in which movement of the lungs either does not take place, or if it 
goes occur, is of minimal degree compared to the known excursions of vol- 
untary breathing, would favor the process of healing by reducing changes in 
the physical state of the tuberculous lesions and that absence of lung move- 
ment might have a specific effect in collapsing those cavities in which a 
check-valve mechanism had been previously operating to keep the cavity 
inflated. During normal breathing inspiration is followed by enlargement 
of the cavity, with inflow of air into it; during expiration a variable delay 
in the exit of air from the cavity may take place, depending upon the nar- 
rowing of the bronchus leading to it, at times with some increase in dis- 
tending pressure on the inner wall of the cavity. This sequence of events 
may be prevented by residence in the equalizing pressure chamber. The 
cavity does not undergo, in all probability, expansion and contraction that 
occur with normal breathing. If the bronchus to the cavity is closed off, or 
is exceedingly small in relation to the total volume of the cavity, some con- 
traction and expansion of air within the cavity will take place. Since one of 
the most striking effects of arrested lung movement has been the disap- 
pearance of cavity, the likelihood that cavity closure takes place as a result 
of removal of the check-valve mechanism of normal inspiration and ex- 
piration gains support.* 
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In earlier publications it was shown that a course of five hours daily { 
a period of two to three months is inadequate to accomplish therapeutic 
Patients have been treated from eight to 11 hours dail 


marked clinical improvement has been initiated the patient is allowed freedo: 
from the chamber for a variable period of bed rest or convalescent car 
Of the 12 patients who have been treated by residence in the equalizing 
pressure chamber one has had three courses of treatment, three have ha 
two courses, and the remainder (eight cases) one course. 

The follow-up results of cases previously described will be present: 
In the accompanying table (table 1) the results of treatment have bee: 


TABLE I 


Results of Immobilization of Both Lungs by Residence in the Equalizing Pressure Cha 
in Advanced Bilateral and Moderately Advanced Pulmonary Tuberculosis 


Results 
Clinical re er 
Clinical re r 


Apparent clinical re 


covery 
Clinical recove 
( al rex 
Clinical re r 


Marked improve 


ment 


Slight improvement, 
lost when trez 


ended 


Moderate improve 
ment, lost when 
treatment ended 


Moderate 


ment, 


improve 


lost later 


No improvement 


No improvement 
| 
| 


specific effect of immobilization of the lungs on cavity closure in cases thal 
have had repeated courses of treatment. 

As will be seen in table 1, there were two cases in which a clinical re 
covery followed a single course of treatment, and an additional third case, 
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recently treated, that is apparently obtaining an arrest of his disease, as 
indicated by negative sputum tests and clearing of infiltrative lesions in 
the lungs. Of three cases treated with two courses two became clinically 
well; the third case showed conspicuous and marked improvement, with con- 
centrate sputum and gastric tests repeatedly negative in the past four years. 
However, roentgenograms reveal a highlight area that suggests a small 
cavity at the site of his original large cavity. Intermittently at work for 
three years, he is now in a municipal tuberculosis hospital. 

The clinical course of the patient who had three courses of treatment (Case 
) 


6) will be presented. His first history appears as Case 2 in a previous 


publication.* 


This patient was a man 31 years old at the time of his original admission to 
Presbyterian Hospital. He had had clinical symptoms of pulmonary tuberculosis for 
ine months prior to admission to a municipal hospital where he ran a fever of 100 

F, for two months at bed rest. Roentgenograms of the chest showed an oval 
avity at the level of the right second interspace measuring 2.5 cm. in a vertical 
direction and 1.5 cm. transversely. On the left side a cavity was present near the 
interior chest wall at the level of the third rib which measured 2 cm. in diameter 
and beneath it another cavity measuring 1.2 by 1.7 cm. The upper half of both lungs 
beneath the cavity showed dense infiltration. 

\fter three months of residence in the equalizing pressure chamber, about 10 

s daily, the cavity on the right side had disappeared and one of the cavities on 

ft side was not visualized on roentgen studies. The patient gained 17 Ibs., the 
dimentation rate and temperature became normal. The patient was then discharged 

the hospital and put on a convalescent bed rest program at a sanatorium. The 

s on both sides continued to clear and coalescence of the cavities in the left lung 

ed a single cavity 2.4 by 3 cm. seven months after discharge (13 months 

onset of first treatment). As seen in the roentgenograms (figure 1), the cavity 
the right had disappeared and the dense infiltration on both sides had strikingly 
nished between the onset of the first course and the beginning of the second course 

; t} ‘ rapy. 

he second course of three months’ treatment resulted in apparent closure of 

rge cavity on the left side, as seen in figure 2. A small shadow of approxi- 
mately 0.6 cm. in diameter appeared to represent a possible cavity remnant. The 

then left the hospital and led a life of irresponsible, varied activity for one 
when he was again admitted for additional treatment. The cavity in the left 
field had again increased in size to 3.5 by 2.5 cm. A course of five hours a day, 
the patient ambulatory the rest of the time, was experimentally tried but the 
was only slightly diminished in size. A subsequent course of 10 hours a day 
hen followed by disappearance of the cavity as well as clinical evidence of 
ry. The roentgen reproduction of figure 3 illustrates the closure of this 
vely large and thick-walled cavity. The patient was at work for the following 
vears with consistently negative sputa tests, and repeated roentgenograms 
led no evidence of recurrence. 


[he sequence of events in this case indicates the specific effect of lung 
immobilization, as may be seen by the following summary: (1) Disappear- 
ance of the cavity in the right lung and decrease in size of cavity in left lung 


alter the first course; (2) increase in size of cavity in left lung after six 


months modified bed rest; (3) collapse of cavity in left lung after second 
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course; (4) reéxpansion of cavity in left lung after one year’s activity; (9) 
closure of cavity after third course, followed by clinical recovery and ability 


to work for four years. 


[he case history of Case 7 in table 1 (previously described as Case 4 in the 
earlier publication *) also reveals the effect of immobilization of both lungs in closure 
of a cavity of large size. This patient was a man 44 years of age. One year before 
admission to Presbyterian Hospital he experienced onset of cough with several large 


AFTER ti WEEKS EQUALIZING PRESSURE 
SECOND TREATMENT 3 


Closure of cavity in left lung after eleven weeks of second course. Case 6. 


ptyses, gradual weight loss, weakness and night sweats. He entered a city 
| where pneumothorax was tried and abandoned. 

\fter rest in bed for 5% months the temperature of the patient fell from 102 to 
and he gained 30 Ibs. There was some decrease in the size of a cavity which 
ntgen examination measured 3 by 4 cm. at the level of the left first interspace. 
was a dense exudative and productive infiltration on the left side and a scat- 
bronchogenic spread in the base. Between the time of his transfer from the 
spital to the Presbyterian Hospital the cavity increased in size, extending, 
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according to planigrams, from the fourth to the twelfth centimeter levels, as measured 
from the roentgen table, the patient lying on his back. At the end of four months 
residence in equalizing pressure chamber the sputum became negative for tubercle 
bacilli and roentgen examination showed a marked decrease in the infiltration in the 
left lung field, and an apparent disappearance of the cavity on both planigraphic and 
stereoscopic roentgenograms. The upper portion of the accompanying photograph 
figure 4) reveals the roentgen appearance of the lungs before the first course of 
treatment and after four months of equalizing pressure therapy. 

On his return to the city hospital an initial sputum was positive but five later 
examinations of concentrated sputum were consistently negative. However, the 
cavity became definitely visible on subsequent roentgenograms and, five months later, 
the patient returned to the Presbyterian Hospital. During the five month period when 
he was at the city hospital, his weight had decreased from 158 to 146 pounds. The 
sedimentation rate was 20 mm. after the first course and on readmission was 77 mm. 
Stereoscopic films of the chest which had shown a collapse and virtual disappearance 
of the large cavity in the left upper lobe after the first course revealed on readmission 
a large excavation, 5.3 cm. in diameter, containing a small amount of fluid, surrounded 
by a zone of infiltration 8 mm. in thickness in its outer portion and somewhat more in 
its inner portion. The amount of infiltration in the lung below the cavity had in- 
creased considerably, as compared with the film made at the end of his last admission. 

During the second course his weight increased to 181 pounds. The sedimenta- 
tion rate decreased to 8 mm. in one hour. The sputum became consistently negative 

| during the last three months expectoration almost disappeared. The lower por- 

of figure 4 shows the disappearance again of the cavity in the left upper lobe and 

the decrease in the surrounding infiltration. The planigraphic roentgenograms 

figures 5 and 6) demonstrate the closure of the cavity after the first and second 

courses. An apparent fibrous scar replaced the cavity after the second course. There 
was marked clearing of the infiltration below the cavity. 

During one period of two weeks the patient resided in the equalizing pressure 
chamber for 20 hours a day. At the end of this time he developed pain and some 
discharge in both ears. No sponge-rubber covering for the ears was used at that 
time. Roentgen examination of the mastoids was negative. Examination of the 
ears was essentially negative although some impairment of hearing was present. The 
patient was transferred to a municipal hospital for convalescent care. 

Examination of the sputum and gastric lavage specimens has continued to be 
negative for four years and he has been at work intermittently. At present an ap- 
parent cavity of 1 cm. in diameter is indicated by roentgen examination. 


In this patient the collapse of the cavity and the substantial clearing of 
infiltration below the cavity were clearly observed as a result of the first 
course of treatment. The subsequent re-opening and enlargement of the 
cavity when the patient was at bed rest and the final closure of this cavity 
alter the second course of treatment cannot be easily explained except as a 
specific effect of cessation of lung movement. 

In re-appraising the results of two patients in whom no diminution in the 
size of the cavity took place the factors considered were (1) the possibility 
that the cavities were adherent to the chest wall over a wide area and (2) 


that continuous arrest of lung movement was not obtained because of failure 


ol adequate supervision. It was observed that one of these patients fre- 
quently fell asleep and that during sleep breathing took place. 
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TREATMENT 


Planigraphic roentgen-ray showing disappearance of cavity after the first 
Case 7, 
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Planigraphic roentgen-ray showing disappearance of cavity after the second course. 
Case 7. 
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The mechanism of improvement does appear to be related to the cessation 


TY , 


of lung movement, which not only diminishes the diffusion of toxins { 


the tuberculous lesions but provides in most cases an unusual form of mental 
and body rest. The removal of the check-valve mechanism in cavity in 
flation would seem to be involved in the closure of cavities that has 
described above. Studies of the method of immobilizing lung therapy | 
continued during the past nine years. The technic of regulating the ali 
nating and equalizing pressures has become simpler and better underst 


Fic. 7. Equalizing pressure chamber 


The results obtained have been sufficiently favorable in some patients 
whom no other program of therapy was possible, and in whom other 
ures had been tried and found ineffective, that we have concluded that 
lung rest aids the process of healing in pulmonary tuberculosis and is dit 
responsible in some instances for the collapse of cavities. 

It became evident that the cavity walls may coalesce without 
healing taking place. This was demonstrated not only in the two cases Just 
described above but also in Case 10 in which a large sized cavity volla; 
on immobilizing lung therapy but promptly opened on slight activity 
viously, further experience is required to determine the length of treat 
as well as the nature of follow-up therapy in cases of advanced pulm 
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tuberculosis with cavity. The essential point of the present discussion, 
however, is to point out that closure of cavities did actually take place as a 
specific effect of immobilization of both lungs and in cases unsuitable for or 
unresponsive to other methods of treatment. It is obvious that extensive 
investigation of this procedure is necessary before any appraisal of its value 


in various types of pulmonary tuberculosis can be offered. The manage- 
ment of the 12 cases treated by the author is not intended as an .ideal of 
treatment, since mistakes were admittedly made, but should be understood 
as a groping for knowledge in an exploratory study. The conclusion that 
the procedure presented may in some cases accomplish recovery unattainable 
by any other method of tuberculosis therapy is stated with conviction, not in 
the temperament of dogmatism, but in the hope that other investigators may 


be stimulated to employ local lung rest therapy. 

In two earlier studies of advanced or moderately advanced pulmonary 
tuberculosis, in which patients lived continuously in an oxygen chamber °° 
or resided in a filtered air room,” neither clinical recovery nor marked 
improvement took place in either group. The criteria for selection of these 
patients, the source of the clinical material, the type of food, nursing care, 
hospital and medical management were in the main comparable to that 
employed in the series of cases now presented. The difference in response to 
immobilization of the lungs, in comparison to the course of the patients in 
the two previous reports, was striking. It may be additionally emphasized 
that the recovery which followed residence in the equalizing pressure chamber 
occurred in patients who had had a prior period of bed rest without sig- 
nificant change in the condition, and that the favorable response to this 
therapy was not due to a change from one hospital to another. 

lhe chamber now has been air-conditioned so that the temperature is 
capable of thermostatic regulation from the inside.* Since only outside air 
is used, there is no expense of maintenance beyond that of the electric cur- 
rent used. ‘The fear that the patient may have claustrophobia has not inter- 
fered with its use in any of the cases in which it has been tried. After the 
patients learned to arrest chest movement they either had no objection to the 
treatment or actually liked the therapy. When the tuberculous infection 
cleared on one side, the patients were invariably eager to have the oppor- 

ity of a second or third course rather than to submit to thoracoplasty. 
lemporary discomforts from the ears and sinuses were in all instances no 
barrier to continuation of treatment. In no case was the therapy terminated 
at the wish of the patient but always when it was decided that the time had 
arrived to try convalescent care or to abandon the treatment. 


SUMMARY AND CONCLUSIONS 


immobilization of the chest wall and diaphragm has been accomplished 
in the living subject by residence in the equalizing pressure chamber. A 


* The equalizing pressure chamber is manufactured by Mr. John H. Emerson, 22 Cot- 
tage Park Avenue, Cambridge, Mass. 
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normal exchange of oxygen and carbon dioxide is maintained without the 


The mechanism is dependent on the 


C 


movements or the effort of breathing. 
equalization of pressures on bi th sides of the chest wall. This is achieved 


j 


by delaying a wave of alternating pressure to the degree required to com 
pensate for the resistance of the nasopharyngeal tracheo-bronchial passag¢ 
way. 
The procedure of immobilizing both lungs has been under investigat 
during the past 10 years. Of 12 cases of advanced bilateral and moderately 
advanced pulmonary tuberculosis, clinical recovery took place in six, marked 
improvement in one, slight to moderate temporary benefit in three, and 
change in two. 

Of the six recovered patients one is a recent case now convalescent 
only one year. The remaining five patients were observed for variabk 
follow-up periods: two cases for one year, two cases for four years, one cas 
for seven years. 

Of the 12 cases eight were given a single course of three to four mont! 
for eight to 11 hours daily; three had two courses and one had three courses 
(The first patient, who was in the group of single courses, was treated six 
hours a day for two months. ) 

That closure of tuberculous cavities is a specific result of immobilizat 
of both lungs has been demonstrated by roentgen evidence of cavity dis- 
appearance during treatment, its re-appearance on bed rest following te: 
mination of chamber therapy and a repetition of closure of the same ca\ 
by a subsequent course. This sequence of events has been presented in 
patient who had two courses and another patient who had three courses ¢ 
treatment. Ina third case collapse of cavity took place in three months a1 
reéxpanded to its original size after two weeks of activity. 

Control of hospital food, nursing and medical care was afforded in tw 
earlier investigations on the effect of (a) continuous residence in an oxyge! 
room and (/) in a filtered air chamber, both at bed rest. Although some } 
these cases were quite similar to those in the present series, no comparabk 
clearing of tuberculous infiltration, healing of cavities or clinical recover) 
took place in either of the two previously reported therapeutic procedures 
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HEALED SUBACUTE BACTERIAL ENDOCARDITIS: 
REPORT OF TWO CASES WITH DEATH DUE 
TO CONGESTIVE HEART FAILURE * 


By Atvin H. Honicman, M.D., and JAMEs R. Karns, M.D., 
Baltimore, Maryland 


Even though reported clinical cures of subacute bacterial endocarditis 
have become more frequent, there is still a remarkable paucity of pathologic 
confirmation of healed subacute endocarditis. 

3efore the advent of penicillin, Weiss and Rhodes,’ Libman,* and Ham- 
man * reported autopsied cases in which the heart lesions gave evidence oi 
complete healing. Since penicillin has been added to the armamentarium 
there have been increasing opportunities to study cardiac specimens of 
patients dying after apparently successful treatment. A very high per 
centage of these patients had succumbed as a result of cardiac complications 
In this group Rosenblatt and Loewe * included two of their cases of subacut 
bacterial endocarditis cured by combined penicillin-heparin therapy which 
died later in severe congestive heart failure. The heart valves in both 
cases demonstrated marked deformity but histologic examination and cul 
tures gave no evidence of active bacterial infection. Mokotoff et al.’ re- 


ported another autopsied case in which death resulted from cardiac failure 
eight months after arrest of the infection. Postmortem examination re 
vealed evidence of healed or healing valvulitis. Dawson and Hunter, 
Dolphin and Cruickshank,’ and Bloomfield * have each reported one similat 


autopsied case. 
The following two cases reported here illustrate the cardiac diffict 
which may arise in patients with healed subacute bacterial endocarditis 


Case 1. B. M., a colored woman, aged 30, was admitted to the University 
Hospital on Dec. 10, 1945 with the complaint of pain in her abdomen, joint pains 
and swelling of her ankles of three weeks’ duration. Her present illness began 4 
year previously during the winter when she had an episode of migratory pain an¢ 
swelling of the knees, ankles and left shoulder. Without seeking medical attentio! 
she voluntarily followed a regimen of bed rest during which the symptoms disappeared 
Following this she noticed dyspnea and palpitations on minimal exertion. Iw 
months before admission she began to have night sweats and three weeks before 
admission noticed she had fever. Two weeks prior to admission she again suffered 
migratory joint pains involving her knees, ankles and left shoulder. There had beet 
a loss of 30 pounds of weight during the year before admission. 

The past history revealed diphtheria at the age of 10, following which a tonsil- 
lectomy was done. At 13, an episode of painful and swollen joints necessitated three 
months bed rest. Several years later she was told by a physician that she had ° 
leaking heart.” 

* Received for publication October 1, 1946. 

From the Department of Medicine, University of Maryland School of Medicin 
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Physical examination on admission revealed a thin, rather undernourished young 
colored female lying flat in bed in no acute distress. Her skin was warm and moist 
and without petechiae or other lesions. Several petechiae were seen in the con- 
unctiva of the left lower eyelid. There was slight distention of her neck veins. Her 


Fic. 1. (Case 1) Scarred aortic valve with area of endocardial fibrosis below valve. 


hea was deviated to the right. The lung fields revealed no abnormalities on per- 


‘ussion and auscultation. Examination of her heart showed a diffuse apical impulse 
ithe left anterior axillary line in the sixth interspace. A diastolic thrill and shock 
vere palpable at the apex. The left border of dullness, determined to exist at the left 
iterior axillary line, had a prominent auricular projection. The sounds were force- 


trac 
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ful, rhythmic, and rapid. The rate was 108 per minute. The first mitral sound was 
accentuated and followed by a long soft blowing murmur which merged with a mid- 
diastolic murmur. At the aortic area there was a soft systolic and short diastolic 
murmur. The pulmonic second sound was accentuated. The liver and spleen were 
not palpable and there was no ascites or edema. The temperature was 100° F, 


Fic. 2. (Case 1) Mitral valve. Arrow indicates calcified vegetations. 


respirations 22, and blood pressure 100 mm. Hg systolic and 50 diastolic. Urinalysis 


4 4 


showed a two plus albumin, 8-10 white blood cells and 1-3 granular casts 
hemoglobin of 8.5 gm. per 100 c.c., a red blood cell count of 3,750,000 per cu. mm. and 
a white blood cell count of 6,400 per cu. mm. were recorded. The differential leuko 
cyte count was normal. Serological tests for syphilis were negative. The sediments 
tion rate was 28 mm. per hour. Agglutination tests for typhoid, paratyphoid, undulatt 
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fever, and tularemia were negative. The blood urea nitrogen was 18 mg. per 100 c.c. 
ind the carbon dioxide combining power was 20 milliequivalents per liter. Three 
ood cultures were prepared. Two bore 150 colonies; one, 50 to 75 colonies of Strep- 
wcoccus viridans per c.c. of blood. The electrocardiogram revealed slurred QRS 
omplexes and left axis deviation. A roentgenogram of the chest showed diffuse 
enlargement of the heart. 

On the third hospital day penicillin therapy was begun in doses of 30,000 units 
ntramuscularly every three hours until a total of 15,120,000 units had been given 


(Case 1) Ventricular surface of mitral valve. Arrow indicates calcified vegetations. 

‘era two month period. All blood cultures were negative after penicillin treatment 
vas instituted and the temperature was normal except for an occasional elevation to 
46° F. The pulse rate varied from 80 to 110 per minute throughout the hospital 
lay, and the systolic blood pressure varied between 90 and 110 mm. of mercury and 
¢ diastolic pressure between 50 and 60 mm. of mercury. With vitamins and ferrous 
ilfate, the anemia was corrected and the patient’s general condition improved. After 
he penicillin was discontinued the patient walked about without untoward symptoms. 
¢ sedimentation rate remained normal. During treatment, the mitral and aortic 
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murmurs had become louder and the second pulmonic sound more accentuated. A 
roentgenogram at this time showed the heart to be slightly larger than previously and 
the lungs to be moderately congested. On March 2, 1946 she was discharged and 
directed to take prophylactic sulfadiazine. A month after discharge she developed 
moderately severe congestive heart failure which was treated with digitalis and 
diuretics. This treatment was unsuccessful. Severe heart failure developed neces- 
sitating readmission to the hospital on May 10, 1946. 

On this admission, the patient suffered dyspnea, anasarca, and peripheral venous 
congestion. The heart was enlarged to the left mid-axillary line and 2 cm. to the 
right of the sternum. A slight thrill at the apex and a marked thrill over the pul- 
monic area were palpated. Systolic and diastolic mitral and aortic murmurs were 
heard. The second pulmonic sound was of increased volume. The radial pulse was 
regular, of Corrigan type, and accelerated to 100 per minute. The liver edge was 
at the level of the umbilicus. The blood pressure was 140 mm. Hg systolic and 70 
mm, diastolic. The temperature was normal. The hemoglobin and red blood cell 
count were normal. The white blood cell count was 5,050 with a normal differential 
count. The urine contained albumin and hyaline casts. The blood urea nitrogen 
was 25 mg. per 100 c.c., and the carbon dioxide combining power was 20 
equivalents per liter. The erythrocytic sedimentation rate was 7 mm. pet 
The chest roentgen-ray and electrocardiogram showed no significant changes 
the previous examination. 

The patient was given a neutral-ash diet. The digitalis dosage was adjusted 
It was found that she was able to take only 0.1 mg. of Digitaline Nativelle daily 
because of vomiting with larger doses. Diuretics were moderately successful ; 
first, but gradually lost their effectiveness. Her blood pressure gradually fell 
140/70 mm. of mercury to 110/50 mm. of mercury. The patient's temperatur: 
always normal or subnormal and her pulse varied between 80 and 100 per m 
Two blood cultures exhibited no growth after five days’ incubation. On her twentieth 
hospital day the edema, ascites and dyspnea began to increase. On the twenty 
fourth hospital day decompensation was extreme and numerous ventricular « 
systoles appeared. The blood urea nitrogen was 82 mg. per 100 c.c. and the car! 
dioxide combining power was 20 milliequivalents per liter. Normal cardiac rhyt 
was established with quinidine sulfate, but the patient’s general condition ren 
poor and she died in congestive failure and uremia on her thirty-seventh hospital di 

Observations at Autopsy: The body was that of a slightly undernourished young 
colored woman. There was moderate edema of the dependent portions. Wher 
the body was opened, the liver edge was seen to be 6 cm. below the costal m 
rhe peritoneal cavity contained 700 c.c. of clear straw colored fluid and genera! 
tissue edema was noted. Each pleural cavity contained about 600 c.c. ot st 
colored fluid. The right lung was atelectatic and pleural adhesions were disco 


tr 


at its apex and base. 

Lungs: The right lung weighed 360 gm.; the left lung 370 gm. Both 
a moderate degree of congestion and edema, most marked in the lower lobes 

The liver, kidneys and spleen were not remarkable except for congestive changes 

Che heart was large, weighing 660 gm. The pericardium was normal. T 
myocardium was flabby and red-brown in color. The right ventricular wall meas- 
ured 0.4 cm. in thickness and the left, 1.3 cm. The measurements of the valve cirt- 
cumferences were: Aortic, 8.5 cm.; pulmonic, 9 cm.; mitral, 11 cm: and tricuspid, 
12.5 cm. The aortic valve cusps were thickened and rolled and the commissures were 
adherent. The mitral valve was thickened and nodular. These nodules were af- 
ranged along the free edge of the cusps and were the size of wheat grains or smaller 
On one of the chordae tendineae of the mitral valve, there were two tiny grape-like 
clusters of densely scarred calcified material. The pulmonic and tricuspid 
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were normal. In the left ventricle just below the aortic ring a 2 cm. circular patch 
of fibrous tissue was seen in the endocardium. The aorta showed minimal athero- 
matous changes. 

Histologic Examination: Heart: The pericardium displayed no noteworthy his- 
tological changes. In the myocardium, particularly in the region of the aortic ring, 
edema and dense fibrosis were seen. Thick walled vessels coursed from the ring 
into the valve cusp. Lymphocytes were sparsely distributed in the stroma. The 
valve cusp was dense and fibrotic. The endocardium was irregularly eroded. 
Healed vegetations from the chordae tendineae of the mitral valve selected for section 
were devoid of recognizable bacteria. Organisms could not be demonstrated by the 
hematoxylin and eosin stain or Glynn’s stain for bacteria. The healed vegetations 
consisted of dense scar tissue traversed by endothelial and thick walled vessels. Ex- 
tensive deposits of calcareous material were present. 

Case 2. M.L., a 45 year old white man, was admitted to the hospital on Feb. 8, 
1945 with complaints of night sweats, fever, weakness-and fatigue. Six weeks before 
admission, he had generalized aching, felt weak and tired, and had drenching sweats 
and fever at night. Symptomatic therapy afforded no relief. Several years before 
this time he had developed a urethral stricture and his symptoms were attributed to 
this. He was hospitalized for 10 days in January, 1945 and was found to have a daily 
elevation of temperature. Sulfonamides were given which seemed to lessen his fever 
and an operative procedure was done for relief of his stricture. Following discharge 
from the hospital, he continued to have the same symptoms noted at the onset of his 
illness. He gave no history of rheumatic episodes, chorea, nosebleeds or tonsillitis. 
In 1941, while hospitalized for ureteral calculus, he was told he had hypertension. 

\t the time of his admission, the patient was well developed, well nourished and 
lid not appear ill. No petechiae were seen. The heart was slightly enlarged to a 
point 1 cm. beyond the left mid-clavicular line. A systolic murmur was heard at the 
mitral area. The pulse was 80 per minute and regular; the systolic blood pressure 
was 130 mm. of mercury and the diastolic pressure 70 mm. of mercury. Examination 
of the lungs added no significant findings. The tip of the spleen was palpable two 
fingers’-breadth below the costal margin. It was soft and not tender. The liver 
was not palpable. There was no edema. The temperature was 99.2° F. 

lhe urine was normal except for a one plus albumin test. Examination of the 
blood showed a red cell count of 3,650,000 per cu. mm., a hemoglobin of 56 per cent, 
and a white cell count of 5,700 per cu. mm., of which 74 per cent were polymorpho- 
nuclear granulocytes. The sedimentation rate was 21 mm. in one hour. The sero- 
logic tests for syphilis and agglutinations of febrile antigens were negative. Four 
blood cultures were positive for Streptococcus viridans. One hundred and twelve, 
tour, 30, and 16 colonies per c.c. were grown in successive cultures. 

Che patient was treated with a total of 5,000,000 units of penicillin given in 
loses of 25,000 units intramuscularly every three hours over a period of 21 days. 
All blood cultures were negative after institution of penicillin therapy. Within 24 
hours after the first dose of penicillin, his temperature became normal and remained 
so for four days. His temperature then rose to 99-99.6° F. daily for two weeks. 
hereafter he was afebrile. On the fifteenth hospital day examination of the heart 
revealed an aortic diastolic murmur. Two days later the aortic and mitral murmurs 
were louder and accompanied by a high-pitched systolic whistling sound. Occa- 
sional extrasystoles were heard. After the patient’s anemia was corrected with blood 
transfusions and supportive measures, he was discharged on March 11, 1945 with no 
clinical evidence of decompensation. 

\fter discharge, the patient complained of weakness and a persistent, non-pro- 
ductive cough which was worse at night. He had dyspnea, and “palpitations” in his 
arms and legs with slight exertion, but no edema. On March 28, 1945, digitalization 
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was begun, but when an attempt was made to reduce his dosage below three cat unit 
daily the dyspnea and “palpitations” recurred. 

The patient was readmitted on April 7, 1945 because of cough and dysp: 
Examination at this time showed slight obesity but no evident distress. The lungs 
were clear of adventitious sounds. The pulse was regular, of Corrigan type, and 
per minute. The systolic blood pressure was 160 mm. of Hg and the diastolic, 80 
No shocks or thrills were felt over the precordium. The left border of the heart 
just lateral to the mid-clavicular line. To and fro blowing murmurs, heard at 
apex, were transmitted to the axilla. At the base and over the sternum, a 
blowing systolic murmur and a prolonged musical diastolic murmur were hi 
The liver was enlarged, but not tender. A firm spleen was palpable. There wa 
edema. A blood culture was negative for bacterial growth. The sedimentatio 
was 32 mm. in one hour 

The patient's hospital course was uneventful though he was very appreh 
and emotional at all times. His temperature was never elevated and his pulse ra 
between 80 and 90 per minute. He was properly digitalized and discharg 
April 14, 1945. 

Except for weakness, the patient was well for three weeks following disc! 
Then he developed moderate dyspnea and mild cyanosis. He was hospitaliz 
June and again in July, 1945, each time showing an increase in the degree 
cardiac decompensation. He was treated with constant bed rest, digitalis, ammor 
chloride and mercupurin without success. At the time of his final hospital admis 
in October, 1945, he was in Grade IV decompensation and died 17 days afte 
mission. 

Permission for autopsy was not given. 


COMMENT 


In view of the strikingly good results of penicillin treatment in subacut 
bacterial endocarditis, it is alarming to note the high frequency of cardi 
complications following apparently successful antibiotic therapy. Besides 
the listed autopsied cases, there have been to date eight other reported 
deaths due to congestive failure in patients who were clinically free of ba 


11, 12 


terial infection.’ 


Cardiac arrhythmias, coronary accidents and cai 
a aaa 


diac failures of varying extent have been described ***'° "' *™ as causes 
of morbidity and mortality in patients relieved of the infectious agent 


bacterial endocarditis. 

Explanations of the high incidence of cardiac complications hav: 
offered by Bloomfield,*® Loewe,*® and Glaser,’* who suggest that anat 
changes following penicillin therapy in valves which are the seat of 
tions may promote failure. Of course, failure could be due to the « 
lesions present before the superimposed infection or to the infection 
However, severe congestive failure in these cases usually develops onl) 
months after cessation of therapy during the convalescent period 
Bloomfield points out there is no reason to believe that such a hig! 
centage of patients with uncomplicated cardiac lesions would develop fail 
in so short a period of time. The mere presence of infection alone s 
not induce such a high incidence of failure. White * has stated that 
gestive heart failure is not often the cause of death in bacterial endoca! 
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and rarely is there enough additional damage to the heart muscle from the 
infection to cause failure directly. 

The conclusion that healing of the infection produces valvular deformities 
and predisposes to cardiac complications has been supported by postmortem 
findings. All the reported autopsied cases of healed subacute bacterial 
endocarditis have revealed thickened, scarred, shrunken valves produced by 
fibrous contraction of healed vegetations. These valves thus become more 
grossly incompetent than before. This is especially true in cases in which 
the aortic valve is involved as illustrated by the two cases reported here, 
where clinically there occurred an increase in the magnitude of aortic re- 
gurgitation as the vegetations healed. It is apparent that recovery from 
subacute bacterial endocarditis not only depends on the sensitivity of the 
offending organism but also on the amount of valvular deformity produced 
as healing ensues. Although these developments remain a serious problem * 
in cases of healed bacterial endocarditis, they do not constitute contraindica- 
tions to penicillin therapy in cases of active infection but reémphasize the 
importance of early diagnosis and immediate institution of therapy before 
the valves have been extensively affected. 


SUMMARY AND CONCLUSIONS 


1. Two cases of healed subacute bacterial endocarditis are reported in 
which death was due to cardiac failure secondary to marked aortic regurgi- 
tation 

2. The material in the one autopsied case presented brings to seven the 
number of reported autopsied cases of penicillin-cured endocarditis. 

3. Cardiac complications of healed subacute endocarditis are discussed. 


The authors are indebted to Dr. Milton S. Sacks for permission to use Case 2 of this 
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nVECTORS OF RICKETTSIAL DISEASES * 


By Guten M. Kouts,7 Lt. Col. Sanitary Corps, AUS, and Entomologist, 
United States Public Health Service, Hamilton, Montana 


THE vectors of the rickettsial diseases of man belong to four groups of 
parasites—ticks, mites, lice, and fleas. 

Ticks are vectors of the diseases of the spotted fever and boutonneuse 
fever groups and are certainly involved to some extent in Q fever. Spotted 
fever includes Rocky Mountain spotted fever of Canada and the United 
States and the spotted fevers of Mexico, Colombia, and Brazil. Present 
knowledge suggests that these diseases differ only in epidemiological features 
relating to the different vector species. Similarly, boutonneuse fever of 
the Mediterranean region, Kenya typhus, and South African tick-bite fever 
appear to be identical. They are very similar to the spotted fevers of the 
New World. The frequent occurrence of a primary lesion or so-called 
tache-noir at the site of the infecting tick bite is one of the differentiating 
characters. 

Mites are proved vectors of only one rickettsial disease, i.e. scrub typhus 
or tsutsugamushi disease. Transmission of endemic typhus by mites has 
been demonstrated experimentally but human cases definitely attributable to 
mite vectors are unknown. 

The vectors of epidemic or European typhus and of endemic or murine 
typhus are lice and fleas respectively. Experimental infections of epidemic 
typhus in fleas and of murine typhus in lice have been reported. 

\lthough the human body louse is the vector of trench fever, the rickett- 
sial nature of this disease apparently has not been conclusively established. 
A suspected rickettsial agent has several times been observed in supposedly 
infected lice. 

With the exception of epidemic typhus, the rickettsial diseases are 
primarily diseases of animals, and their vectors are parasites of those animals 
that function in the maintenance and perpetuation of the disease agents in 
nature. These parasites do not normally attack man. Therefore human 
imtections are accidental since man plays no direct role either in perpetuating 
the disease or in the life cycle of the parasite vectors. In epidemic typhus, 
on the other hand, no animal source of the disease is known. Man is the 
only host of the louse. 

The epidemiology of the rickettsial diseases is determined to a great 
extent by the life history, habits, and host relationships of their vectors. 
7 ag ty the Annual Session of the American College of Physicians in Philadelphia, 

_ Contribution from the Rocky Mountain Laboratory, Hamilton, Montana, Divisiun of 


Infectious Diseases, National Institute of Health. 
+ Member of the United States of America Typhus Commission. 
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TICKS AND THE SPOTTED FEVERS 





Ticks are frequently referred to as insects but they are much more clos« 
related to the mites and spiders. They comprise the superfamily Ixodoidea 
which is divided into the Ixodidae or hard-bodied ticks and the Argasidae 
or soft-bodied ticks. These common names are based on the presence of a 
rigid dorsal plate in the ticks of the former group, and its absence in thx 
latter. All proved tick vectors of rickettsial infections to man are hard 
bodied ticks although experimental transmission of some of these infections 
by certain soft-bodied ticks has been demonstrated. The latter are asso 
ciated primarily with transmission of relapsing fever spirochetes. 

The hard-bodied ticks have four stages in their developmental cyck 
the egg, larva, nymph, and adult. Up to several thousand eggs per femal 


are laid in some protected place, usually on the ground. The 6-legged 
larvae attach to suitable host animals, ingest blood, and those of most 
species drop to the ground when replete. There they transform to 8-legged 
nymphs. These repeat the sequence of feeding and molting and transforn 
to adults. A host is again sought and after engorging and mating the 
females lay their eggs. The life cycle usually requires one or two years 


Host relationships vary with the stage and species of tick concerned. In 






mature stages frequently parasitize one kind of host and adults another 









In some species one or both of the immature stages molt on the host. Th 






longevity of ticks is remarkable; adults of some species may live as long as 






three years without feeding. This has an obvious relationship to problems 







of tick control. 
Tick bite is the commonest means by which human spotted fever 
fections are acquired. Contamination of the skin with crushed tissues 






infected ticks has resulted in occasional cases in the United States. 





Spotted fever is known to occur in Canada, the United States, Mexi 
Colombia, and Brazil. In North America, the disease was first recognized 
as an entity about 50 years ago in southern Idaho and western Montana. [1 
is now known to exist in 43 of the 48 states. Those from which it has not 
been reported are Maine, Vermont, Connecticut, Rhode Island, and Michi 
gan. ‘Three species of ticks are known vectors to man in this country, the 
Rocky Mountain wood tick, Dermacentor andersont, in the Western States 
the American dog tick, D. variabilis, in the Central and Eastern States, and 
the lone-star tick, Amblyomma americanum, in-the South. These a1 
other ticks, notably the rabbit tick, Haemaphysalis leporis-palustris,; transn 
the infective aggnt among animals in nature. 

Spotted fever in Brazil was recognized in 1928 and has been intensivel} 













studied. The principal natural vector is considered to be Amblyom 






cajennense which occurs from southern Texas to Argentina. Larvae 
nymphs, and adults of cajennense all attack man. It is common on dogs and 
other domestic animals and also on many kinds of wild animals. 

In Colombia, spotted fever was first reported in 1937 when 63 cas 
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which 60 were fatal, occurred in a small valley with 270 inhabitants. Sev- 
eral households were completely wiped out. The vector originally sus- 
pected was a soft-bodied tick, Ornithodoros rudis, which is common in 
houses. Studies at the Rocky Mountain Laboratory showed that this tick 
is unable to transmit the infective agent, yet the rickettsiae were conserved 
in the tick tissues as long as 343 days and were passed through the eggs to 
the next generation. Present evidence suggests that the vector in Colombia, 
as in Brazil, is Amblyomma cajennense. 

Spotted fever was first reported in Mexico in the States of Sinaloa and 
Sonora in 1943. The vector is considered to be the brown dog tick, Rhipi- 
cephalus sanguineus, a species which in recent years has become very trouble- 
some in the United States in dwellings where dogs are kept as pets, in ken- 
nels, and in veterinary hospitals. All active stages feed on dogs. In the 
United States there are very few records of its attaching to man, a fortunate 
circumstance, for the species is an efficient vector of spotted fever experi- 
mentally. 


TicKsS AND BOUTONNEUSE FEVER 


Boutonneuse fever was originally described in 1910 from Tunisia. This 
disease and the later reported South African tick-bite fever and Kenya 
typhus comprise a group which has been definitely recognized only in south- 
ern Europe and the continent of Africa. The vector of boutonneuse fever 
in the Mediterranean region and of Kenya typhus is the brown dog tick, 
Rhipicephalus sanguineus, and infections in dogs have been reported. In 
South Africa, the vectors of tick-bite fever are considered to be Amblyomma 
hebraeum and Haemaphysalis leachi. The latter is common on dogs. All 
stages of this tick may harbor the rickettsiae which may be passed by the 
female through the eggs to subsequent generations as in New World spotted 
fever vectors. 


Ticks AND Q FEVER 


Che epidemiology of Q fever affords one of the most interesting and 
puzzling problems in the field of rickettsial diseases. The disease has two 
separate histories, one in Australia, the other in America. 

Published information on Q fever in Australia dates from 1937 when 
anew disease, which had been observed since 1935 in abattoir workers in 
Brisbane, was reported. Later it was found that cases were also occurring 
in dairy and forest workers. There was nothing to suggest case to case 
transmission and when the rickettsial nature of the disease was discovered, 
search was made for the causative agent in wild animals and their ecto- 
parasites. Cattle were found susceptible and serological tests showed they 
are naturally infected. However, the occupational distribution of cases 
indicated that some human infections were being acquired from sources 
other than cattle and that possibly ticks were involved. 
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In searching for sources of the disease in nature, bandicoots were found 
to be naturally infected, also the bandicoot tick, Haemaphysalis humerosa 
This tick is capable of transmitting infection to guinea pigs and presumably 
to other animals. The rickettsiae occur in the epithelial lining of the gut, 
and are present in enormous numbers in the feces. Fecal contamination 
of the lesion at the site of the tick bite was suggested as the likely mode of 
infecting the host. However, demonstration of a bandicoot-tick-bandicoot 
cycle did not solve the problem of human infection for this tick does not 
attack man, but another tick, Jxodes holocyclus, also commonly found on 
bandicoots, does bite man readily and may be responsible for infections of 
outdoor workers. It also attacks cattle and thus it may be the means of 
conveying infection to the common cattle ticks, Boophilus annulatus micro- 
plus and Haemaphysalis bispinosa. Although these two ticks do not attack 
man, their excrement is highly infectious. 

In 1939, 15 cases of Q fever occurred among laboratory workers in the 
National Institute of Health at Washington, D. C. Inhalation of infected 
dust was suggested as a possible explanation of the scattered case distribu- 
tion. Derrick stated that this means of infection may explain the occurrence 
of cases in abattoir workers in Australia, the source of the infected dust 
being tick feces from the hides of cattle. This forms a fine powder readily 
carried by air currents and retains its infectiousness for several months 

Turning now to Q fever in America, we have a much different story. 
Studies of this disease were begun at about the same time as those of 
Q fever in Australia. In 1935, workers at the Rocky Mountain Laboratory 
isolated an agent pathogenic for laboratory animals from Dermacentor 
andersoni collected in western Montana. Tick transmission to laboratory 
animals and the rickettsial nature of the agent were later demonstrated. It 
has now been recovered from five species of ticks from widely scattered 
sections of the United States yet no human cases definitely associated with 
ticks are known. In fact only three cases other than laboratory acquired 
infections have been reported, the sources of infection being undetermined 







MITES AND TSUTSUGAMUSHI DISEASE 


The mites comprise a large group closely related to the ticks but unlike 
the latter, only a small proportion are animal parasites. Tsutsugamushi 
disease is transmitted to man by species of the family Trombiculidae, a 
group represented in America by many species of which one is the common 
chigger or red bug. 

The life history of the trombiculid mites is.of special interest in relation 
to disease transmission since only the larvae are parasitic on animals. Al- 
though imperfectly known, the general pattern of the life cycle is about as 
follows: eggs are deposited in the soil; the almost microscopic larvae feed 
on vertebrate hosts of many kinds, become fully engorged in a few days and 
drop to the ground; the nymphal and adult stages live in the soil. Almost 
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nothing is known of their food habits. It is apparent then that the disease 
agent must pass from the larvae of one generation through the non-parasitic 
nymphs and adults to the larvae of the next generation. That this occurs 
was recently proved experimentally by the India~Burma field party of the 
United States of America Typhus Commission when laboratory-reared 
larvae from females collected in nature produced scrub typhus infection in a 
white rat on which they were fed. 

Trombicula akamushi and T. deliensis are proved vectors of scrub typhus 
toman. Eventually, other species may be incriminated. 

The classification of trombiculid mites is in a very unsettled state at the 
present time and opinions differ as to limits of species variation. Collections 
from scattered geographical areas indicate that akamushi and deliensis are 
quite variable. Thus 7. fletcheri incriminated by Blake et al. as a vector 
in New Guinea may be only a local variant of akamushi. Similar variants 
of deliensis have also been found. 

The important natural hosts of vector mites are rats and other small 
wild mammals prevalent in endemic areas. Scrub typhus infections have 
been demonstrated in wild rats in New Guinea, Federated Malay States, 
\ssam, and Burma, in tree shrews in Burma, and in the field vole in Japan. 


Lice AND EpipEMiIc TyPHuS 

The lice are a distinctive group of ectoparasites containing about 150 
species. Only two kinds infest man, the pubic louse, Phthirus pubis, and 
the head and body louse, Pediculus humanus. The varietal names capitis 
and corporis are applied to the scalp infesting and to the body infesting 
lorms respectively. The pubic louse has not been incriminated in disease 
transmission and only the body louse is generally considered to be important 
in this regard. 

Body lice usually infest the seams of clothing in close contact with the 
body in regions such as the crotch, waist line, armpits, the neck and 
shoulders. The female deposits from 275 to 300 eggs which are glued to 
the fibers of the cloth and rarely to the body hairs. The eggs hatch in about 
10 days and the young undergo three molts before reaching the adult stage 
some two weeks later. The cycle from egg to egg may-be completed in a 
month under favorable conditions. Lice feed frequently and when removed 
trom the host will die of starvation in a few days. Uncleanliness and the 
close crowding of individuals especially in sleeping quarters favor the 
increase and spread of lice. 

Lice become infected by feeding on typhus patients. The rickettsiae 
appear to be present in the cells of the epithelial lining of the midgut rather 
than in the salivary glands and after a few days they may occur abundantly 
in the feces. Present evidence suggests that the feces are the principal 
source of infection for man. Loeffler and Mooser in 1942 list the possible 
modes of infection as follows: (1) the rickettsiae contained in the feces or 
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crushed tissues of lice may enter through abrasions of the skin, (2) they 
may be introduced by the mouth parts of the louse contaminated with in 
fected feces, (3) rickettsiae contained in the feces or bodies of lice may be 
rubbed onto the conjunctiva by fingers which have been contaminated with 
infected louse feces or tissues, and (4) infective feces may be inhaled in the 
form of dust. 

So far as is known, the rickettsiae are not transmitted by infected lice to 
their offspring. 

It has been suggested that infected feces may be a factor in the conserva 
tion of the rickettsiae during interepidemic periods. 

Epidemic typhus is widely distributed in many parts of the world 
Although isolated outbreaks have occurred in this country, the disease has 
not become established nor is this considered likely in the future in view of 
the negligible incidence of lousiness in the population and the highly satis- 
factory delousing measures which have been developed. 


FLEAS AND ENpEemic TyPHuS 


Fleas are such common insects that little description of them seems 
necessary. About 600 species are known, all parasites of mammals ai 
birds. They are not strictly host specific although generally speaking each 
species is commonly associated with some particular species of host or species 


group. Much of our knowledge of the biology and host relationships 
fleas has resulted from study of fleas in relation to bubonic plague. 

Fleas are parasitic in the adult stage only, feeding briefly and intermit 
tently on appropriate hosts. The adults live mostly in the nests and other 
sites frequented by their hosts. Eggs are deposited in these places primarily, 
and the resulting maggot-like larvae feed on dried flea and animal excre 
ment mixed with dust. The adults appear after an intervening pupal 
stage. The time required for completion of the cycle is greatly influenced 
by temperature and humidity and ranges from two weeks to several monthis 
The ability of fasting fleas to survive for long periods is of much practical 
importance. 

Endemic or murine typhus occurs as a natural infection of rats and ce! 
tain other rodents and evidence suggests that it is transmitted among them 
by their fleas, lice, and mites. The rat fleas, principally Xenopsylla cheopis, 
are considered to be the important vectors to man. Rickettsiae have not 
been seen in the salivary glands of fleas and transmission by bite has not 
been demonstrated. Flea feces are highly infectious and it is likely that 
transmission to man occurs in much the same way as in European typhus 

Murine typhus is widespread in many regions of the world, mostly in 
warm climates. In the United States, it is endemic in the South and occurs 
sporadically in some of the more northern states. The rising number 0! 
reported cases is focusing attention on this disease as one of our important 
public health problems. 
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In conclusion, it is desired to point out that the role of vectors in the 
maintenance and dissemination of rickettsial infections in nature and in their 
transmission to man is still far from fully explored. At the present time, 


new disease agents of this group and their means of transmission are being 
studied in such widely separated countries as the United States, Australia, 
and Russia. This is a fascinating and fertile field of research in which the 
combined efforts of physicians, bacteriologists, entomologists, zoologists, 
and scientists working in the related fields are required for the solution of 
many of the problems encountered. 


APPENDIX 


__ Since this paper was presented the discovery of a new mite-borne disease entity, rickett- 
sialpox, in New York City has been reported. An outbreak of Q fever involving 55 of 136 
slaughterhouse workers and stock handlers in Amarillo, Texas, has also been reported. Epi- 
demiological investigations revealed that cattle were probably the source of the human 
ore No evidence was obtained suggesting that ticks or other arthropods were 
invoived. 





KALA-AZAR IN THE UNITED STATES: REVIEW 
OF THE LITERATURE AND REPORT OF TWO 
CASES: STILBAMIDINE TREATMENT * 


By Henry D. Ecker,{ Surgeon, and JosepH M. Lusitz,t 
Surgeon (R), USPHS 


KALA-AZAR (visceral Leishmaniasis) is a disease now demanding a 
higher index of suspicion among physicians in the United States. Although 
only nine cases have been reported in the United States up to the present 
time, the possible presence of kala-azar must be considered in returned 
veterans exhibiting unexplained fever. The report presented here empha- 
sizes this point, records two cases diagnosed at the U. S. Marine Hospital, 


Gres 


New Orleans, La., and discusses treatment with stilbamidine for the first 


time in this country. 

McKhann, in a personal communication to Packchanian,’ reported in 
1937 the case of an Italian boy developing symptoms in Boston, Massachu- 
setts, and diagnosed by culture of Leishmania donovani. The patient ap- 
parently contracted the disease in Italy. The second case was a Chinese stu 


dent exhibiting clinical evidence of the disease about three months after 
entering the United States. Diagnosis was confirmed by splenic puncture, 
and cure effected with fuadin and neostam.* 

Rose * recorded the case of a 15-year-old Filipino girl from Calcutta, 
India, who was diagnosed in New York by demonstration of Leishman- 
Donovan bodies in smears from sternal bone marrow. She had been resident 
in the United States one year. The Letterman General Hospital (U. 5 
Army), San Francisco, Calif.,* admitted a 35-year-old white male staff se 
geant in 1944 following an undiagnosed febrile illness of three months’ dura- 
tion, with onset after three months’ service in China. ‘The patient died, and 
diagnosis was made by demonstration of Leishmania donovani in material 
from the liver and spleen. 

Price and Myer ® contributed the fifth case, that of an Indian seaman 
hospitalized at the U. S. Marine Hospital, Ellis Island, N. Y., where diag- 
nosis was made by splenic puncture and neostibosan administered with 


apparent cure of the disease. Sweeney, Friedlander, and Queen ° submitted 
an unusual case of abdominal pain and splenomegaly in an Italian prisoner- 
of-war serving in this country, in whom the diagnosis of kala-azar was made 
only following splenectomy for suspected splenic anemia. 

The seventh and eighth cases were reported from the U. S. Marine Hos- 
pital, San Francisco, Calif., by Munter and Packchanian.’ Both were 

* Received for publication September 19, 1946. 

From the U. S. Marine Hospital, New Orleans, La. 

+ Formerly Chief of Medical Service. 

t Formerly Pathologist. 
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Indian seamen with similar symptoms and physical findings. Examination 
of smears from the sternal bone marrow revealed Leishman-Donovan bodies 
in both instances. The organism also was successfully cultured on N.N.N. 
medium. 

Kaminsky and Wever ‘ recently reported the case of a 26-year-old white 
private in the airborne infantry of the AUS, who was admitted to the Borden 
General Hospital for observation for fever and hepatosplenomegaly. He 
had been hospitalized in five other Army hospitals for a 10-month illness 
characterized chiefly by fluctuating temperature, weight loss, anemia, and 
progressive enlargement of the spleen and liver. He had served 10 months 
in 1942-43 in North Africa, and nine months in 1943-44 in Sicily and Italy, 
with onset of symptoms while in Italy. Laboratory findings included 
elevated total proteins with reversal of the albumin-globulin ratio, anemia 
and leukopenia, and elevated sedimentation rate. Positive presumptive 
serological tests for kala-azar led to examination of material obtained by 
sternal, splenic, and liver punctures. Leishmania donovani were identified 
in spleen and liver tissue;.the bone marrow smears were negative. Neo- 
stibosan was administered with prompt and satisfactory response. 

It seems pertinent to our consideration of kala-azar in the United States 
to point out that Burchenal and Woods * described three cases, and Angevine, 
Hamilton, Wallace, and Hazard ® two cases of visceral leishmaniasis oc- 
curring in United States servicemen from the Mediterranean littoral, 
and treated at Army Hospitals in England, accentuating the incidence of this 
condition in native Americans. 


ETIOLOGY AND EPIDEMIOLOGY 


Kala-azar is caused by Leishmania donovani, a protozoal organism of 
the family Trypanosomidae, with the leishmania form occurring in man and 


10, 11, 12, 13 


the leptomonad form in vector and culture. Transmission is at- 
tributed to flies of the genus Phlebotomus, with dogs (especially in the Medi- 
terranean area), man, rodents, and possibly other mammals serving as a 
reservoir. The bite of the sandfly is generally considered prerequisite to 
infection, but Southwell and Kirshner ** contend that invasion may occur 
in the absence of an actual bite (i.e., mashing the insect, excreta contaminat- 
ing skin abrasions, etc.). They state that experimental work resulted in 
no positive infections when only the leptomonad forms were inoculated, 
that leptomonad forms only are present in the pharynx of the sandfly, and 
that leishmania forms (present in the mid-gut of the insect) almost in- 
variably produced infection. 

Leishman-Donovan bodies have been demonstrated in the nasal dis- 
charges of humans, introducing another possible route of dissemination of the 
disease. Senekjie ** contends that L. chagasi is identical with L. donovani, 
in support of the opinion that American and Old World visceral leish- 
maniasis are caused by the same etiological agent. 
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The disease is relatively world-wide in tropical and semitropical zones 
(figure 1). Kala-azar is found in Asia: Eastern India (Assam, Bengal, 
Bihar, Madras, and Sikkim), and in China from Pekin in the north to 
Canton in the south, and in southern Manchuria and central Asia. It is 
endemic in Europe, in southern Russia, Transcaucasia, Turkestan, and the 
Mediterranean littoral (southern Italy, France, Spain, and the Mediter- 
ranean islands ) In Africa, infections may be found in Morocco, Algeria 
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Tunis, Tripolitania, Cyrenaica, the Egyptian Sudan (a particularly virul 
form), Kenya, French Equatorial Africa, and Nigeria. Kala-azar 
Western Hemisphere is thought to be confined to Brazil, Paraguay 
Argentina. 

Both sexes and all ages are affected. The disease is rare at altitudes 
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above 2,000 feet, and practically non-existent above 4,000 feet. The Britis! 
were keenly aware of this condition in the Mediterranean theater durin 
to their armed forces t 
The 
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World War II, issuing special medical bulletins 
be on the lookout for cases among their troops serving in this area 
disease occurs most commonly among individuals with lowered vitality 


to any cause. 
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PATHOLOGY 

[he generally accepted concept is that the flagellated form is introduced 
into the human skin with the sandfly as vector. Little is known of the 
sequence of events from the point of infection to the period of systemic 
invasion. Reports ** of lymph node involvement suggest that the organism 
is not introduced directly into the blood but is arrested in the regional nodes, 
from which it can later spread to the rest of the body. 

Christophers ** is accredited with being the first to give a comprehensive 
description of the pathology. Subsequent studies in animals and humans by 
Shortt,’* Meleney,*” Hu,"® and others have added little to the original ob- 
servations. The parasite is harbored in the aflagellar, rounded or oval- 
form, by the cells of the reticulo-endothelial system. In these cells acting as 
macrophages, multiplication of the parasite occurs, with gradual enlarge- 
ment of the cell until it bursts, pouring its contents into the blood stream, 
allowing new cells to become infected. The liver, spleen, and bone marrow 
are particularly involved. Grossly, the liver is usually enlarged and fatty. 
[he organisms are found in the Kupffer cells and periportal connective 
tissue 

In early stages the spleen is large, soft, and doughy; in later stages it 
becomes fibrotic. The parasites are found within the reticulum cells, en- 
dothelial cells and the lymph follicles. The bone marrow is hyperplastic, 
containing innumerable macrophages which are the enlarged reticulo-endo- 
thelial cells. In the bowel, implantation of the leishmania within the villi 
and lymph nodes may cause ulcerations, accounting for the diarrhea seen 
clinically. In lymph nodes there is proliferation of the macrophages, caus- 
ng lymphadenopathy. Macrophages are also found in the adrenals, kidneys, 
heart, and testes, and, rarely, in the meninges. 

This generalized hyperplasia of the reticulo-endothelial system has been 
‘alled the clasmatocytic tissue by Meleney.*’ Of particular interest is the 
tact that the tissue changes can occur even though the parasites are not 
readily demonstrable in the macrophages. 


CLINICAL PICTURE 
Following an incubation period of from two weeks to more than a 
year (average two to four months), kala-azar exhibits at onset chills, pro- 
fuse sweats, malaise, and high fever, often with a daily double-rise in the 
early phases. Not infrequently diarrhea is present. Burke *' was impressed 
with epigastric pain and vomiting immediatély following meals as the earliest 
symptom in 2 per cent to 3 per cent of a large series of cases. The spleen 


and liver then enlarge, the former often reaching tremendous proportions. 
Weight loss becomes evident despite little impairment of appetite. It pro- 
gresses to marked emaciation in untreated cases. Grayish pigmentation of 
the skin, especially the hands, nails, forehead, and central line of the ab- 
lomen, may occur. 





724 HENRY D. ECKER AND JOSEPH M. LUBITZ 


Striking laboratory findings are the leukopenia (from 2,000 to 4,000) 
progressive anemia, and changes in the plasma proteins. Sati states that 
leukopenia is invariably present and eosinophilia invariably absent except 
with concomitant worm infestation. Total protein levels are elevated,’ 
the globulin fraction being increased, with reversal of the albumin-globulin 
ratio exaggerated by an absolute decrease of albumin, contributing to the lat 
clinical appearance of ascites and edema. The erythrocyte sedimentation 


rate is increased in all cases. 

Diagnosis depends ultimately on demonstration of Leishman-Donovan 
bodies in body fluids or tissue, through identification in smears, isolation in 
culture on N.N.N. medium’ or inoculation into susceptible animals 
Napier ** thinks splenic puncture yields the highest percentage of positive 
smear examinations. Workers in India and the Sudan have had extensive 
experience with this procedure without accident. Liver puncture is occa- 
sionally resorted to. The authors think, however, that as sternal punctur 
is so safe and simple a technic, it is to be preferred for use in the United 
States because bone marrow offers almost as high a percentage of positiv 
smears as material from the spleen; and sternal puncture also may be re 
peated a number of times without hazard to the patient. Lymph nod 
biopsy may be helpful, by either demonstrating the parasites in section, « 
from smears or culture. Peripheral blood smear examination is said t 
result in identification in 60 per cent to 70 per cent of cases. This figure is 
thought to be too high. Moreover search for the organism in the blood is 
time-consuming, and difficult. For these reasons, this method is impractical 
Dr. A. J. Walker,”® of the Tulane University School of Tropical Medicine 
suggests study of thick smears as a more rapid means of parasitic identif 
cation in peripheral blood in kala-azar, with a probably higher percentag 


of positive findings. 

Presumptive diagnosis may be made on the basis of positive euglobulin 
formol-gel, and antimony tests, if the clinical picture is compatible. Dit- 
ferential diagnosis includes: Malaria, aleukemic leukemia, typhoid, bruce! 
losis, tuberculosis, amebic disease, enteric infections, tularemia, bilharziasis 
trypanosomiasis, and subacute bacterial endocarditis. 

Case 1. S. M., a 46-year-old Indian seaman from Calcutta, was admitted to th 
U. S. Marine Hospital, New Orleans, La. on Nov. 23, 1945, with a presumptive 
diagnosis of malaria. The history was unsatisfactory because of language difficulties 
Information obtained, however, indicated that the patient had left Calcutta 
months previously and had been ill aboard ship for about two months with 
bloody diarrhea, nausea, anorexia, and weakness. He was said to have had “! 
malaria” in the past. Syphilis was denied. Further inquiry was complet: 
satisfactory. 

Physical examination revealed an emaciated, dehydrated, obviously 
Indian male appearing older than the stated age. Weakness and evidence of 
recent weight loss were apparent. Temperature on admission was 37.2° | 
rate 96 per minute, and blood pressure 85 mm. Hg systolic, 55 mm. Hg d 
Pertinent findings included questionably icteric sclerae, slight bilateral 





KALA-AZAR IN THE UNITED STATES 725 


lymphadenopathy, a markedly enlarged, movable, moderately firm, slightly tender 
spleen which extended about 10 cm. below the costal margin, and a slightly enlarged 


liver. 

Laboratory data: Hemoglobin 8 gm. per cent; red blood cells 2.5 million per 
cu. mm.; white blood cells 3,000 per cu. mm.; 72 per cent neutrophiles, 52 per cent 
being band forms. Anisocytosis, poikilocytosis, and polychromatophilia were noted. 
No malarial parasites could be demonstrated. Urinalysis revealed a moderate 
albuminuria (100 to 200 mg.) and a few finely granular and leukocyte casts. Ag- 
glutinations for typhus and brucellosis were negative. The Wassermann test was 
anti-complementary and the Kahn test was negative. Repeated malaria studies 
(thick and thin smears) before and after adrenalin-provocative technic, were con- 
sistently negative. Icterus index was 15 units. Stool examination revealed 4 plus 
occult blood but no other abnormal findings. A second leukocyte count on Nov. 27 
was 3,400 per cu. mm., with the differential count as before. No eosinophiles were 
seen. The erythrocyte sedimentation rate (Wintrobe) was 46 mm./hr. with hema- 
tocrit of 24 per cent. Roentgen-ray of the chest was normal. Total proteins equalled 
5.37 gm. per cent, with globulin 2.40 and albumin 2.97 gm. per cent. Formol-gel 
and euglobulin tests were positive. The Weltmann sero-coagulation test gave a 
value of 9. 

Course in hospital: The night following admission, the patient’s temperature 
rose to 39.6° C. and continued high for several days (figure 2). The patient was 
treated expectantly with fluids, whole blood transfusion, and massive vitamin therapy 
while diagnostic studies were being carried on. Penicillin was administered (after 
negative reports from the malaria studies) because of the critical condition of the 
patient. Laboratory studies being negative except for anemia and leukopenia, a 
sternal puncture was done the fourth hospital day. Examination of the marrow 
smears disclosed Leishman-Donovan bodies. This finding was confirmed by Dr. A. 
J. Walker, of the Tulane University School of Tropical Medicine. 

Meanwhile, the patient’s condition appeared to be improving somewhat after three 
days of penicillin (160,000 units a day). On November 30, the patient being much 
better, it was decided to do a splenic puncture to further confirm the diagnosis and 
attempt to evaluate the response to treatment; antimony was being withheld tem- 
porarily as the patient appeared to be improving on penicillin. Accordingly, splenic 
puncture was performed under sterile precautions on December 1. The patient 
stood the procedure well, but about six hours thereafter became very restless, ap- 
prehensive, and obviously in pain. Examination at that time showed abdominal dis- 
tention and tympany without spasm or rigidity. Temperature was then 37.8° C. and 
pulse 96 per minute. The patient died about 45 minutes after the onset of symptoms. 

\utopsy was performed four days after death. The body had been refrigerated 
and was in a fair state of preservation. It was that of a moderately emaciated Hindu 
weighing approximately 100 pounds. The skin was dry; the superficial lymph nodes 
were not enlarged. When the abdominal cavity was opened about 4,000 c.c. of a thin, 
bloody fluid were found. The spleen was considerably enlarged. On its anterior 
margin was a small, clean, puncture wound measuring about 1 mm. In the lungs, 
bronchopneumonia with overlying pleurisy was found in the right upper lobe and 
scattered patches of bronchopneumonia were found over the entire lung. The lymph 
nodes throughout the body and in the mediastinum were small. The liver was 
slightly enlarged, flabby, and fatty. The spleen weighed 1,030 gm. The pulp was 
red, soft, and bulged above the cut surface. In the lower portion of the ileum the 
lymph follicles were prominent; Peyer's patches were enlarged. Small, superficial 
hemorrhagic ulcers were found in the rectum. The brain was edematous but showed 
no significant changes. Leishman-Donovan bodies were identified in liver, spleen, 
and bone marrow, both from direct smears and in paraffin sections. Other organs 
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showed the clasmatocytic response with proliferation of macrophages throughout the 
entire body, but Leishman-Donovan bodies were not found, except in the above- 


mentioned organs. 

Case 2. J. F. McD., a 24-year-old white male veteran of the service forces 
the AAF, a native of Louisiana, was admitted to the U. S. Marine Hospital, N: 
Orleans, La., on February 9, 1946, with a diagnosis of “fever of undetermin 
origin,” having been referred from another hospital where treatment with sulf 


Fic. 2. Temperature chart, case 1, S. M. 


diazine, penicillin, and quinine had failed to alter the course of a high, intermittent, 
and remittent fever of some two and a half months’ duration. 

The patient had served 13 months at an Army installation about 90 miles from 
Calcutta, India. Four months before leaving India, he was under observation for 
two weeks for a swollen gland in the right inguinal region; no diagnosis was made 
according to the patient, and the swelling subsided. He left India in May 1945, and 


returned to the United States via Tinian, Guam, and the Hawaiian Islands, arriving 
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home and being discharged from the service in December 1945. His past history 
was negative except for appendectomy in 1943. 

On admission to this hospital, the patient stated that on December 22, 1945, he 
experienced a sudden onset of profuse sweats and fever to 103° or 104° F. which 
continued nightly until the time of examination. Three shaking chills had occurred 
at scattered intervals. Appetite was relatively unimpaired, and the patient felt fairly 
well during the daytime. Despite this, there had been approximately 20 pounds 
weight loss since the onset of symptoms. Occasional mild bouts of diarrhea had 
occurred during the preceding 12 to 18 months; otherwise systems review was essen- 
tially negative. A communication from the referring hospital stated that during 
his two weeks in that institution, extensive laboratory studies had been negative or 
normal except for Strongyloides stercoralis larvae in the stools (white blood count 
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;. 3. Chart of significant laboratory data, case 2, J. F. McD. 


6,400), and that the physical examinations done between January 22 and Feb- 
y 7, 1946, had been normal except for fever and evidence of weight loss. 
initial physical examination in the New Orleans Marine Hospital on February 
1946, revealed a small but well-developed white male weighing 126 pounds, appear- 
ronically ill. Temperature was 38.3° C., pulse rate 112 per minute, and blood 
sure 110 mm. Hg systolic, 65 mm. Hg diastolic. Pertinent findings included 
rate shotty cervical lymphadenopathy, palpable epitrochlear and axillary nodes, 
le slightly tender liver, a questionably palpable spleen, and an old right 
McBurney incisional scar. Reéalling Case 1 described above, the intern’s admission 
impression was visceral leishmaniasis. 


; 


iboratory data: The more important laboratory findings are outlined in figure 3. 
lyses were normal throughout. Stool examinations revealed the presence of 

loides stercoralis. Repeated thick and thin malaria smear studies were nega- 
\gglutinations for the typhoid-paratyphoid group, typhus, tularemia, and 
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Fic. 4. Temperature chart, case 2, J. F. McD. 






































brucellosis were not abnormal. Wassermann and Kahn tests were negative. 
cultures were sterile on several occasions. Prothrombin time prior to treatment 
ranged from 50 per cent to 60 per cent of normal. Takata-Ara test reaction 
2OO+++++. Roentgenogram of the chest was normal, as was the electrocard 


gram. 


A. S 


Fic. 5. J. F. McD. before and after treatment. A. Before treatment. B. 
treatment. C. Ten weeks after treatment. 
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Course in hospital: Kala-azar being suspected on admission, studies were directed 
to substantiate our impression. Malaria was ruled out by intensive blood studies. 
Slight eosinophilia was explained by the presence of intestinal parasites, which were 
eliminated after two courses of gentian violet. The liver and spleen enlarged pro- 
gressively over a period of about six weeks prior to institution of trypanocidal therapy 
(figure 5), the spleen descending about 10 cm. below the costal margin, and the liver 
becoming palpable about 4 or 5 cm. down. Therapeutic trial on atabrine failed to 
influence the temperature curve. Sternal marrow punctures were done February 13 
and February 25 without finding Leishman-Donovan bodies. Biopsy of the epi- 
trochlear node on the left was done March 1. Grossly, the lymph node was slightly 


6. Leishman-Donovan bodies from case 2, sternal marrow smear. (Photomicrograph 
made through the kindness of Dr. Joseph Ehrlich, Lebanon Hospital, N. Y. C.) 


enlarged. On microscopic examination the normal architecture was lost. There was 
a generalized replacement of the node by large macrophages and reticulum cells. 
Leishman-Donovan bodies were not found either on smear or paraffin sections. Ma- 
terial from bone marrow and lymph node was inoculated intraperitoneally into 
hamsters. Studies from this have not yet been completed. 

In the meantime, the patient's condition remained essentially unchanged clini- 
cally; he continued with fever, profuse sweats, and insomnia, but without other 
symptoms (figure 4). On March 14, Dr. I. Snapper, of Mt. Sinai Hospital, New 
York City, was consulted on the case. He repeated the presumptive tests for kala- 
azar and the sternal puncture. Many Leishmania donovani were identified in smears 
from this marrow by Dr. Snapper. One week later, treatment with stilbamidine 
(+-4” diamidino stilbene *) was initiated, the patient receiving 25 mg. in 10 c.c. 


, . Obtained through the courtesy of Chief Willard W. Wright, Sanitarian Director (R), 
or gy Laboratory, National Institute of Health, U. S. Public Health Service, Bethesda, 
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sterile distilled water intravenously the first day, 50 mg. the second day, and 100 1 
daily thereafter for eight doses, totalling 875 mg. 

The patient’s course during and after treatment was uncomplicated, temperature 
returning to normal, spleen and liver diminishing in size, and blood abnormalit 
readjusting towards normal values (figure 3). Sternal bone marrow examination 
on April 17, 17 days after completion of treatment, failed to reveal the parasites. T| 
patient was discharged May 3, in good health, and was thereafter followed as an out 
patient. To date no evidence of relapse has appeared. The spleen is no longer | 
pable, and the liver edge barely so. 

‘TREATMENT 


Since 1912 the pentavalent antimony compounds have carried the burde: 
of specific therapy for kala-azar. Originally tartar-emetic was used; thi 
Stibacetin, Stibosan, Neostibosan, Urea stibamine, Antimosan, Stibamim 
glucoside (Neostam), Aminino-stiburea Solustibosan and sodium antimoi 
gluconate were developed, converting the mortality from about 90 to 95 pe: 
cent in untreated cases to 2 to 5 per cent of those treated with specific t1 
panocidal agents."” * * 

Aromatic diamidines have more recently assumed a position of increas 
ing importance in the treatment of visceral leishmaniasis. [Extensive studies 
on absorption, toxicity, excretion, and effectiveness of the dihydrochlorid 
and the isothionate of 4-4" diamidino stilbene (Stilbamidine), both in ex- 
perimental animals and in clinical series have been carried out by workers 
in India and the Sudan.***** Stilbamidine was found to possess the 
greatest trypanocidal activity of a large group of aromatic diamidines. 

‘4,88 88 Tt was 100 times more effective than neostibosan in inhibiting 
growth of flagellates of Leishmania donovani in culture. Adams et al 
and Napier and coworkers *” *' found this group of drugs extremely effe« 

in human cases. It has not been used previously for treatment of kala-azai 
in the United States 

Stilbamidine is very unstable in aqueous solution on exposure to light 
and rapidly loses its therapeutic activity together with assumption of marked 
Intravenous injection of the drug usually produces 


increase in toxicity.” * 
a transient fall in blood pressure, with the patient exhibiting one or mort 
various symptoms attributable to the circulatory imbalance 

Freshly prepared solution is indicated; epinephrine (0.25 c.c. of 1: 1,000 
sol.) may be given intramuscularly prior to, or held in readiness at the tu 
of injection.*** Late (one to three months) toxic effects include sensory 
aberrations of varied nature (more commonly affecting the trigem 
nerve), neuritis, mental derangements, and occasionally hepatic failure w 
death; but there have been no reports of delayed toxic reactions follow 


injection of freshly prepared solution. Stilbamidine is considered thera- 


peutically more effective than the pentavalent antimony compounds ** 
is of value, particularly in resistant cases. 

Criteria of cure are: Absence of fever, increase in weight, return of h¢ 
gram and proteins to normal, and reduction in the size of the spleen and | 
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Relapses occasionally occur. Of the relapses 95 per cent occur within four 
months, and 99 per cent within six months. In such cases stilbamidine is 
indicated, provided at least one month has elapsed since the completion of 
the first course of treatment. 


DISCUSSION 


Exogenous visceral leishmaniasis is being reported with increasing fre- 
quency in the United States, because of the increase in amount and rapidity 
of world travel, and more particularly, the return of great numbers of vet- 
erans of the armed forces from the various endemic areas. This fact should 
stimulate awareness in American physicians of the possibility of kala-azar 
in patients complaining of symptoms or exhibiting signs consistent with such 
condition. The usually lengthy incubation period allows introduction into 
the United States of many cases which may be discharged from the armed 
forces in apparently good physical condition. Such possibility will remain 
prominent many months after the withdrawal of the last of our occupation 


lorces. 

The diagnosis may be suspected in patients presenting symptoms and/or 
findings of fever, weight loss, anemia, leukopenia, abnormal proteins, and 
spleno- or hepatomegaly. Confirmation depends on identification of the 
Leishman-Donovan bodies by means of culture, blood, or tissue examination. 
It is recommended that repeated sternal marrow studies be done before 
resorting to splenic or hepatic puncture, as it appears that the parasite 


occurs in colonies or groups, and one or more marrow smears may yield 
negative results even in the hands of experienced examiners. Sternal 
puncture is an easy, safe, and relatively painless procedure, whereas entry 
into intraabdominal organs is not without danger, as demonstrated in our 
first case. Treatment with pentavalent antimony compounds or stilbamidine 
is highly effective. The latter drug offers hope of cure of cases failing to 
respond to the pentavalent antimony group, and also in those cases caused 
by the apparently more virulent strains found most commonly in the Sudan. 
Toxicity with either drug is low when proper precautions of administration 


are ( ybserved. 
SUMMARY 


|. Nine cases of exogenous visceral leishmaniasis (kala-azar) are re- 
viewed and two additional cases reported. 

2. With extended epidemiological studies, it becomes apparent that kala- 
azar is endemic throughout a much wider area than previously generally 
known. 

}. Attention is focused and emphasis placed on the likelihood of in- 
creasing occurrence of kala-azar in the United States, and American doctors 
are warned to maintain a high index of suspicion for this condition in pa- 
tients who have been resident in endemic areas. 
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4. Clinical and laboratory findings are presented, together with criteria 
(presumptive and absolute) for diagnosis. 

5. Repeated sternal marrow examination is advocated before resorting 
to splenic or liver puncture, with discussion of our reasons therefor. 

6. Treatment consists of administration of pentavalent antimony com- 
pounds or stilbamidine, an aromatic diamidine with a high therapeutic index 
of trypanocidal activity. Clinical pharmacology of stilbamidine is briefly 
outlined. 
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ASPIRIN ALLERGY: ITS RELATIONSHIP TO 
CHRONIC INTRACTABLE ASTHMA * 


By S1IpNEY FRIEDLAENDER, M.D., Detroit, Michigan, and SAMUEL M 
FEINBERG, M.D., F.A.C.P., Chicago, Illinois 


For some time we have recognized a rather characteristic type of asth 


matic patient whose symptoms are of unusual severity and chronicity, 


who in addition presents a history of hypersensitivity to aspirin. Aspiri 
allergy has long been recognized, and a number of reports of severe reactions, 
some fatal, have appeared in the literature." The present discussion, h¢ 
ever, does not deal particularly with these acute reactions to aspirin, 
rather with the relationship of this drug hypersensitivity to the etiology 
the chronic asthma which these individuals display. 

We have reviewed the findings in 45 private patients who fall into thi 
category. From the histories it was well established in each that the 
gestion of a small amount of aspirin would result in an immediate sey 
paroxysm of asthma. Yet it is hardly possible to incriminate aspirin as tlhe 
agent responsible for the persistent chronic intractable asthma which occu 
apart from the acute episodes following the ingestion of the drug. Th 
appears to be, however, more than a casual relationship between aspirir 
allergy and this type of chronic asthma, since each of the patients in 
group presents many features in common. In addition to unusual severi 
and chronicity, practically all display an associated nasal allergy with a | 
incidence of polyposis; common occurrence of emphysema; eosinophilia 
the blood as well as the bronchial and nasal secretions; usual absence of ski 
reactions to specific agents which might explain the chronic asthma; a | 
prognosis of the asthma, which not infrequently has a fatal outcome. 

Acute allergic manifestations other than asthma, frequently occur 
aspirin. Urticaria and angioneurotic edema are commonly encounte: 
and we have also seen several cases of vasomotor rhinitis, abdominal crat 
and one case of eczema related to aspirin ingestion. Instances of purpu 
and migraine have also been reported. The manifestation produced 
aspirin is not always the same as the patient's chronic allergic complai 
We have seen six patients with asthma and vasomotor rhinitis in who 
aspirin produced urticarial eruptions. Prickman and Buckstein * have Iil 


yre- 


wise observed that the reaction is not always similar to the patient's p1 
senting allergy. ‘his discussion concerns only those patients whose pri 

complaint is asthma, and in whom the ingestion of aspirin results in an acut 
exacerbation of the asthma. 


* Received for publication July 25, 1946. 

From the Division of Allergy, Department of Medicine, Northwestern Uniy 
Medical School, Chicago, Ill. 

The experimental work mentioned in this paper was supported by a grant f: 
Upjohn Co., Kalamazoo, Michigan 
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History: Seventeen males and 28 females comprised the group of 45 
patients studied. Their ages ranged from five to 62 years, 70 per cent of 
the cases occurring in the age group from 30 to 50. Familial allergy of 
some type was ascertained in 33 cases, but no history of aspirin allergy in 
other members of ,the family was established. In no instance was aspirin 
sensitivity the principal reason for seeking medical aid or advice. Its pres- 
ence was either volunteered by the patient or elicited by direct questioning. 
The drug allergy in almost every instance was discovered by the patient 
some time after the appearance of chronic asthma. In most instances it 
could be recalled that aspirin was well tolerated prior to and for periods of 
six months to 27 years following the onset of asthmatic symptoms, when 
suddenly the ingestion of the usual dose produced a severe paroxysm which 
proved difficult to relieve. Two patients attributed their first attack to 
aspirin, following which the asthma became chronic. One of the latter 
cases suffered from severe vasomotor rhinitis for two years before asthma 
developed. Most patients had associated nasal symptoms which antedated 
the asthma by some period of time, and 67 per cent had already undergone 
some form of nasal surgery when first seen. One patient experienced his 
first asthmatic episode following the removal of nasal polyps. Approxi- 
mately 20 per cent believed their first attack followed a respiratory tract 
infection. As a general rule, asthma became chronic shortly after its onset. 
Seasonal accentuations coincident with a pollen or mold season occurred in 
some instances. Thirteen patients gave a history of sensitivity to drugs 
other than aspirin. The drugs identified were aminopyrine, codeine, mor- 
phine, quinine, phenacetin, atophan and ipral. Aminopyrine, phenacetin 
and atophan produced asthma, while the remainder resulted in urticarial 
reactions. 

Physical Examinations: The general appearance of these patients is 
rather typical. ‘They are usually thin and pale, display almost continuous 
asthma and are compelled to use some form of symptomatic medication 
almost continually. Emphysema is a common finding, and was well marked 
in approximately half of our patients at the time they were first seen by us. 
lt appears to develop in a relatively short period of time after the onset of 
asthma. 

All but five patients had an associated vasomotor rhinitis for which the 
majority had been subjected to some form of nasal surgery in the past with- 
out lasting benefit to either the nasal condition or the asthmatic symptoms. 


Most of the operative procedures consisted of the removal of polyps, while a 


smaller number were antrum operations, submucous resections, and turbinec- 
tomies. The relationship of nasal polyps to allergy is an interesting one. 
Kern and Schenck * found that approximately 30 per cent of asthmatics have 
nasal polyps, the incidence being highest in perennial asthma, and lowest in 
seasonal cases. The relative scarcity of polyps in non-allergic respiratory 
disorders led them to believe that all so-called “mucous polyps” are of 
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allergic origin. Hansel‘ is in agreement with this view, and believes that 
infection is usually a secondary factor. On the other hand, Grove and 
Cooke *® maintain that such hyperplastic growths are due to a primary bac- 
terial infection with resultant sensitization to the bacterial products. Hyper- 
plastic changes in the sinuses develop first, while asthma occurs secondarily. 
In the present study, at least 21 patients, or 46.3 per cent, had nasal polyps. 
Since not all patients had a thorough examination of the nose it is possible 
that the incidence of nasal polyps is even higher. 

Laboratory Examinations and Skin Tests: Examination of the sputum 
was carried out in 23 cases; and eosinophiles were found to be the pre- 
dominant cellular element in 73 per cent. Nasal smears in those patients 
with associated rhinitis almost always showed the presence of eosinophiles 
Blood smears were made in 32 cases, and contained from 3 to 22 per cent 
eosinophiles. More than half of the smears showed a count over 5 per cent 
(table 1). 

TABLE | 
Blood Eosinophiles in 32 Patients 


Eosinophiles Number of 
i Per cent Patients 
3-5 10 
6-10 14 
11-15 5 
16-20 
21-25 


Skin tests with the common inhalant and food allergens were carried out 
in 42 patients (table 2) and were entirely negative in 26. One or more skin 


raB.e Il 


Results of Skin Tests in 42 Patients 


Number of Patients 


: -rmals 
Reacting | Epidermal 


26 0 
6 0 
0 
0 
0 
0 


~ 


— ee et et et BD 


Total 42 12 








reactions were obtained in 16 patients, the majority reacting to house dust, 
pollen, and molds, with a smaller number to foods and epidermal substances 
In most instances, patients reacting to pollens and molds gave histories 0! 
increased symptoms during the periods when these allergens are in the aif 
Two patients reacting to seasonal allergens failed to show any reactions 
which could be responsible for their perennial symptoms. Only 14 patients 
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reacted to non-seasonal allergens which could conceivably be responsible for 
their chronic difficulty. Van Leeuwen ° likewise noted a relative paucity of 
positive skin tests in this type of patient, and reported that cutaneous and 
intracutaneous tests with foods were always negative. 

Cutaneous tests with aspirin, sodium salicylate, and methyl salicylate 
were entirely negative. Intradermal tests were not attempted because of the 
inherent danger of severe reactions from minute doses of aspirin. One 
patient complained of marked nasal stuffiness following a scratch test with 
the drug. In 1917, Cooke‘ stated that skin reactions to aspirin do not occur 
as a rule in clinically sensitive individuals except in those in whom a clinical 
history of urticaria is presented. He found that bronchial reactions to re- 
lated drugs such as salicylic acid, benzoic acid, antipyrin, sodium acetate 
and methylsalicylate did not occur. Prickman and Buckstein,’ in testing 
two aspirin sensitive patients witha 1: 1,000 solution by the scratch method, 
found a negative response in one who had asthma, while the other whose 


difficulty was urticaria gave a weakly positive reaction. Coca and Grove * 
found that some patients clinically sensitive to aspirin and quinine gave 
positive cutaneous reactions to these substances, but a positive passive 
transfer with the serum of these individuals was not obtained. The failure 
of drugs to react on the skin is usually explained by the concept of the small 
molecule or imperfect antigen. However, in a limited series of tests with 


aspirin conjugates we also failed to obtain positive skin reactions.’ 
Treatment: The acute episodes directly caused by aspirin were difficult 
to relieve. Management of the chronic asthma has been successful in some 
cases, although in the majority the progress of the asthma has not been 
stopped. Most patients who demonstrated skin sensitivity to environmental 
allergens were definitely benefited by their removal, or by desensitization. 
Of 16 patients who gave positive skin reactions, attention to these factors 
resulted in moderate to considerable improvement in 12, while five patients 
showed no appreciable benefit. On the theory that these patients might be 
sensitive to the salicylate radical of aspirin, several were placed on diets 
iree of salicyiate containing foods for varying periods of time without ap- 
preciable change in their condition. Some investigators believe that it is the 
acetyl radical which is responsible for reactions from aspirin. We were able 
to show later that aspirin sensitive patients could tolerate sodium salicylate. 
In those patients who failed to give skin reactions to any allergens, 
management has been difficult. In view of the prominent infectious element 
in many, treatment with autogenous and stock respiratory vaccines. was 
administered. We were able to attribute very little benefit to this form of 
therapy. Sulfonamides and penicillin were likewise ineffective in several 
cases in which they were tried. On the supposition that the infectious 
element might be the primary, or at least a contributing factor to their 
asthma, 12 patients moved to a warm dry climate beneficial to respiratory 
infections. Four of these felt they were decidedly improved, while eight 
reported that climate had no effect on their condition. Histamine injec- 





738 SIDNEY FRIEDLAENDER AND SAMUEL M. FEINBERG 


tions were given in a few patients but produced no benefit. A course of 
roentgen-ray therapy over the lungs resulted in definite improvement over a 
period of months in the four patients to whom it was administered. 


DISCUSSION 

Many years ago Van Leeuwen ° assigned a special significance to aspirin 
sensitivity as an indicator of the severity of the asthma. He estimated that 
more than 10 per cent of severe asthmatics are sensitive to aspirin. Grove 
and Cooke ® are of the opinion that aspirin sensitivity occurs only in “in- 
fective’ cases. It is apparent that there is some connection between severe 
chronic asthma and drug sensitivity, of which aspirin is the most common 
example, due probably to its extensive use. The concept has long existed 
that simple chemical substances are incapable of reacting with antibody 
unless previously joined in some manner to a larger molecule. That such 
a conjugation between the small molecular constituent (hapten) and bod) 
protein may occur to form a new antigenic complex is supported by the work 
of Landsteiner and his associates.’ A mechanism such as this might ther 
explain the absence of immediate whealing reactions to chemical compounds 
Since aspirin may repeatedly produce severe episodes of asthma yet fail to 
give a positive skin reaction, it appears logical to suspect that the chronic 
symptoms encountered in these cases may be due to continued or repeated 
exposure to substances of a simple chemical nature which because of some 
difference in the immunologic mechanism are incapable of giving a skin 
reaction. It is possible that aspirin sensitivity is merely an indication that 
the individual has acquired the mechanism to react to simple chemical com- 
pounds. Such substances could conceivably be present in the diet, or some 
environmental factor as smoke, paint, or chemical fumes. 

Occasionally a low molecular compound is encountered which in sensitive 
subjects produces immediate whealing skin reactions. Kern” reported the 
case of a chemist working with phthalic anhydride who developed asthma 
and rhinitis, and who gave whealing scratch reactions to the chemical. More 
recently Feinberg and Watrous ** described a group of chemical workers 
who became sensitive to chloramine, and who showed immediate whealing 
scratch reactions and transferrable antibodies. These unusual instances 
demonstrate that the immunologic mechanism of drug allergy may not be 
far removed from that encountered in the usually recognized protein senst- 
tization. Landsteiner’s classic experiments *® have proved that chemical 
compounds which are not complete antigens may be combined with larger 
molecules in vitro, and when injected into animals produce antibodies 
specific for the simple component. 

It has been a common practice to blame 
stances of obvious allergic disease where a definite exogenous factor cannot 
be identified. In many cases, a specific extrinsic agent has later been found 
which removes these patients from the “intrinsic” category. There ar 
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many strong adherents to the belief that skin test negative cases of asthma 
are practically synonymous with “infective asthma’’.’* “In these instances 
it is claimed that sensitization occurs to bacterial products arising from 
infection in the sinuses, nose, throat and elsewhere. Our experience in- 
dicates that immediate whealing skin reactions to bacteria are not usually 
present, nor are circulating antibodies demonstrable. Conclusive evidence 
as to the existence in these cases of bacterial allergy, both clinically and im- 
munologically, is incomplete. Perhaps, advocates of the concept of “in- 
fective asthma” would classify the cases in the present discussion as examples 
of bacterial allergy. The presence of hyperplastic sinusitis in most, and 
respiratory infection in many, would tend to support this contention. We 
have felt, however, that infection, when present, was a precipitating factor 
inan allergy of extrinsic origin or a complicating factor secondary to allergic 
pathologic changes, rather than the result of sensitization to bacterial prod- 
ucts. The control of infection, however, may frequently assume equal im- 
portance in the therapeutic management. 

[In our opinion the cases under discussion satisfy the criteria necessary 
to place them in the category of allergic disease. A definite history of 
familial allergy in approximately 63 per cent is in keeping with its oc- 
currence in atopic disease with positive skin tests and circulating antibodies. 
The presence of eosinophiles in the bronchial and nasal secretions, and an 
increased blood eosinophilia in almost all, favors an allergic diagnosis. As- 
sociated seasonal allergy with the presence of whealing skin reactions to 
seasonal and non-seasonal allergens in a fair percentage, indicate that these 
individuals are of an atopic constitution, possessing the ability to become 
sensitized. 

The importance of this discussion is not so much based on a report of 45 
cases of aspirin allergy with chronic asthma, as on the possibility suggested 
that sensitization to simple chemical substances in many instances may be the 
cause of allergic reactions where skin tests with the usual protein allergens 
are negative. In the case of aspirin, we are able to identify its association 
with acute manifestations. Other chemical substances present in the diet or 
environment capable of inducing sensitization but unable to give positive 
skin reactions would be far more difficult to identify. This possibility must 
be given consideration in all reactions of an allergic nature, where the spe- 
tific agent cannot be readily ascertained by the usual methods. A history 
of allergic reaction in the past to an identifiable agent, such as aspirin, may 
suggest that the individual has acquired the mechanism to react to simple 


chemical compounds. 


SUMMARY 


1. Allergic reactions to aspirin are commonly encountered. Asthma 
and urticaria are the most common manifestations, and when they occur are 
xtremely acute in nature and difficult to relieve. 

2. The frequent association of aspirin allergy with cases of severe chronic 
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asthma having a poor prognosis, prompted a review of the findings in 45 
patients. A high incidence of familial allergy, emphysema, nasal allergy 
with polyposis, eosinophilia, and frequent absence of positive skin reactions 


to specific agents were found. 

3. Attention to specific factors where identified, resulted in some im- 
provement. In the majority, where etiological factors could not be deter- 
mined, management based on the control of associated infectious elements 
proved disappointing. Non-specific methods of treatment were of limited 
value. 

4. Since aspirin in these patients produces acute episodes of asthma, yet 
fails to give positive skin reactions, it is suggested that repeated exposure 
to other substances of a chemical nature, also incapable of giving positive 
skin tests may be responsible for the chronic asthma encountered in thes 
individuals. Such substances could be present in the diet or environment 
Allergy to aspirin may be an indicator that the individual has acquired the 
mechanism to react to simple chemical compounds. Such a mechanisn 
could explain the many cases of allergic disease in which a specific protei 
allergen cannot be identified. 
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THE ANOXEMIA TEST FOR CORONARY 
INSUFFICIENCY * 


By Henry J. Weintraus, M.D., and Louts F. Bisuop, Jr., M.D., 
F.A.C.P., New York, N. Y. 


CorONARY insufficiency (with or without the anginal syndrome) may 
have varying etiologies, which have been summarized by Blumgart, Schles- 
inger and Davis * and Levy.” * It is “that condition in which the coronary 
arteries deliver less blood than is required for the effective performance of 
the heart.” * The coronary reserve is “considered as being reduced by those 
factors which decrease the supply of blood, or by those factors which increase 
have 


4, 5, 6, 7, 8, 9, 10 


the myocardial demands.”’* Levy and his co-workers ** 
devised an objective electrocardiographic anoxemia test to assist in making 
the diagnosis of coronary insufficiency. This test consists briefly of breath- 
ing (without rebreathing), under standard conditions, for 20 minutes or 
until .the onset of pain, a mixture of 10 per cent oxygen and 90 per cent 
nitrogen. Control and interim four-lead (I, II, II] and IVF) electro- 
cardiograms are taken. Any one, or any combination, of the three criteria 
established by Levy et al.*’*° indicates a “positive” test. These three criteria 
are: 

1. The arithmetic sum of the RS—T deviations in all four leads (I, IT, 
Ill and IVF) totals 3 mm. or more. 

2. There is partial or complete reversal of the direction of the T-wave in 
Lead I, accompanied by an RS—T deviation of 1 mm., or more, in this lead. 

3. There is complete reversal of the direction of the T-wave in Lead IVF, 
regardless of any associated RS—T deviation in this lead. 

A positive test is regarded as a sign of coronary insufficiency ; a negative 
reaction does not exclude the diagnosis. Pain during a test with a negative 
result (electrocardiographically ), particularly if it appears during the first 
10 minutes of induced anoxemia is regarded as affording presumptive evi- 
dence of a diminished coronary reserve. 

Three fundamental precautions are stressed by Levy et al.*” 
serious reactions. The test should not be done: (1) im the presence of con- 
gestive heart failure; (2) within four months after known cardiac infarction ; 


to avoid 


(9) on the same patient more than once in 24 hours. 

here has been some difference of opinion concerning (1) the diagnostic 
eheacy of the test, and (2) its safety. Katz, Hamburger and Schutz" 
in 1934 reported the effects of generalized anoxemia on 17 normals and six 

. Presented at the Twenty-seventh Annual Session of the American College of Physi- 
clans, Philadelphia, May 14, 1946. 
oo work was done at the Army and Navy General Hospital, Hot Springs National 
ri \rkansas. _[Appreciation is expressed for the interest and coOperation of Col. Philip 
». Hench, chief of the Medical Service. ] 
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cases of angina pectoris. This work was done before Levy’s anoxemia test 
was standardized, but is of interest in its results and conclusions. The 
electrocardiographic changes produced in the normals, in four of the six 
cases of angina pectoris, and those occurring during spontaneous or induced 
attacks of angina pectoris were similar. They stated that “the induction of 
severe generalized anoxemia throws an undue strain on the heart, especially 
in patients with cardiac disease, and may be a serious hazard to the patient.” 


test (Levy's anoxemia test ) might prove to be of some value in the diagnosis 
of coronary insufficiency, and that they believed the test to be without danger, 
if carefully and properly done. Ina later report, in 1942, the same authors 

find, after ,urther study, that 24 (19.2 per cent) of 125 normals gave positive 
tests, mostly inversion of the T-wave in Lead IVF (criterion 3). Alsi 
nine cases without objective evidence of cardiovascular disease, developed 
precordial pain during the test. They concluded that such a test would be 
of doubtful clinical value, that “false’’ results, both “negative” and “positive 
were too frequent to justify the use of the test in clinical diagnosis. They 
stated that the test could not be considered a routine laboratory procedure 
devoid of all danger to the patient, that there were unpleasant or alarming 
symptoms in 16 instances, and that meticulous care and a highly trained 
team, in hospital, were essential in the clinical application of the test. They 
used primarily mixtures of 10 per cent oxygen and 90 per cent nitrogen at 
an altitude of 5,420 feet. 

In a discussion of the paper of Burnett et al., Dr. L. N. Katz" stated 
“Considering the potential hazards of anoxemia, which we also noted sev 
eral years ago, | feel strongly that patients with suspected coronary diseast 
should not be subjected to this test routinely.” 

Riseman, Waller and Brown,"* in 1940, conclude that “changes in the 
electrocardiogram during generalized anoxemia appear to be of little practical 
value in differential diagnosis, for the difference between the normal and 
abnormal responses is not sufficiently marked to avoid serious error; als 
judging from the literature, the induction of generalized anoxemia 1s not 
without danger, especially in patients with arteriosclerosis of the coronar. 
or cerebral vessels.” 

Pruitt, Burchell and Barnes,'’ in 1945, used the test in 289 cases, whos 
clinical evaluation was suggestive of coronary insufficiency in all but seven 
cases. The diagnosis was not established conclusively in any case prior t 


performance of the test. The authors worked on the “assumption that 4 


positive test affords conclusive evidence of coronary insufficiency.” The 
seven normals gave negative tests. In the 92 cases with a probable clinical 
diagnosis of angina pectoris, 53.2 per cent gave positive tests, and 19.6 per 
cent had pain without positive electrocardiographic tests. Of the group 0! 
82 patients with a history which had few if any features of a true angina! 
syndrome, one (1.2 per cent) had a positive test. Despite this, the clinicia! 
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maintained his original diagnosis of myalgia of the chest wall. In 25 of the 
289 tests, one or several unfavorable reactions occurred. In two cases in 
which a brief period of cardiac arrest occurred, the reaction was regarded 
as dangerous. The authors state that the test is a means of substantiating 
a diagnosis of angina pectoris based on fairly convincing clinical evidence, 
and is not a short cut. They would restrict the test “even among acceptable 
cases to instances in which (1) serious disagreement regarding diagnosis 
has occurred and (2) the establishment of a definite diagnosis is of such 
importance that acquisition of all helpful evidence is imperative.’’ With 
such restriction, they conclude that “the possible danger to the life of the 
patient and the expenditure of time, effort and materials by the clinician are 
justifiable in view of the value of the information that can be obtained.” 

In a discussion of the paper of Burnett et al.'* Dr. D. Deeds stated that 
he had been doing the test on private patients at an altitude of one mile (as 
had the authors) and had not encountered any untoward reactions even in 
bonafide abnormals, and did not consider the test dangerous. He suggested, 
as have Levy and his co-workers,* that the untoward reactions encountered 
by the authors might have been due to the use of 10 per cent oxygen mix- 
tures at altitudes of 1 mile, approximately the equivalent of 8 per cent oxygen 
at sea level. 

Levy et al.,° in 1941, noted no positive tests in 115 normal cases. One 
(5.0 per cent) of 19 patients with hypertension without symptoms or signs 
of coronary sclerosis gave a positive test. Of 33 patients with suspected 
coronary sclerosis, 18.0 per cent gave a positive test, and in 36.0 per cent 
pain occurred during the test. Of 22 patients with coronary sclerosis with- 
out angina, 31.0 per cent gave a positive test, and 10.0 per cent experienced 
pain. Of 73 patients with coronary sclerosis with angina, 55.0 per cent 
gave positive tests, and 63.0 per cent experienced pain. In this work, 
criterion 4 (partial reversal of the direction of T in Lead IVF, accompanied 
by an RS—T deviation of 1 mm., or more, in this lead), which has since been 
discarded, was still being used. Provided the test was carried out keeping 
in mind the three precautions noted above, no serious untoward effects were 
observed. Various unpleasant reactions occurred, but the authors state that 
none was serious or harmful. They conclude that the test is simple and safe. 

Levy, Patterson, Clark and Bruenn,’ in 1941, studied 137 patients, of 
whom 25 were normal controls. Positive reactions were not observed in 
any patient without cardiac disease or severe anemia. The authors ob- 
serve that “the test is simple and safe, that there have been no serious 
effects, and that the course of the disease has not been affected unfavorably 
as the result of repeated tests.” In the discussion of this paper, Dr. R. L. 
Levy stated: “In the course of three years, there has been no evidence of 
injury to the nervous system in our patients.” 

Patterson, Clark and Levy,* in 1942, using the first three criteria only, 


observed no positive tests in 136 normals. In 157 cases of coronary 
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sclerosis, the test was positive objectively in 49.0 per cent, and was presump 
tively positive (pain) in another 20.0 per cent. 

Master, Nuzie, Brown and Parker,"* in 1944, report using the anoxemia 
test as a check on the Master “Two-Step” Exercise test. They state that 
the electrocardiographic changes corresponded almost exactly in both tests, 
and in the few instances where the tests were at variance, that “clinical 
experience proved the findings of the ‘two-step’ to be correct.” They con- 
sider the anoxemia test much more severe than the exercise test, examples 
of reactions to the former being peripheral vascular collapse, complete ex- 
haustion, severe nausea and dyspnea. They apparently did not follow the 
precautions stressed by Levy et al., one of their patients having “suffered a 
coronary occlusion two months before.” 

Bidérck,’® in 1946, discussing 350 tests on 326 patients, was favorably 
impressed with the test as a whole, both as to diagnostic accuracy and safety 
Using the original four criteria of Levy et al. (with criterion 1 apparently 
somewhat inaccurately applied), and using Nylin’s *® modification of th 
gas-mixture apparatus, he found 3 per cent positive tests in the group with 
out suspected coronary disease, 20 per cent positive tests in the group with 
suspected coronary disease, and 30 per cent. positive tests in the group with 
probable or certain coronary disease. He seemed to ignore the fact that 
coronary insuffici- 


“ 


other conditions besides coronary disease may produce 
ency.” He noted unpleasant symptoms associated with the anoxemia, but 
few that were alarming and none that could not readily be controlled. He 
concluded that “the test has much to offer.” 

Because of these divergent views concerning the diagnostic efficacy and 
the safety of the test, we decided to try to reevaluate the latter, using con 
trols and clinically definite cases of coronary insufficiency. 


MATERIAL 





Tests were done on 200 control and 20 abnormal cases. On the latter 
20 (all males), a clinical diagnosis of coronary insufficiency was definitely 
established. All 20 (table 1) had angina of effort. Three of the 20 had a 
history of old myocardial infarction. All 20 showed cardiac enlargement 
and/or abnormal electrocardiograms. They ranged in age from 35 to 66 
Every case with definite coronary insufficiency was included. None was 
eliminated. All 20 were carefully studied before the test was done (history, 
physical, electrocardiogram, roentgen-ray, fluoroscopy ). 

Of the 200 controls (one female), none had angina of effort. Ther 
was no other selection of cases, except that a few who expressed fear of the 


test were excluded. Cases with heart disease were not excluded. ‘They 
ranged in age from 19 to 61. Comparison of the two groups by age levels 
is given in table 2. All had history and physical examination before the 


test. Many (where possible) had electrocardiogram and_ radiographic 
examination before the test. Many (again where possible) had radio 


graphic examination after the test. All controls with positive tests had 
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EKG Test 
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Positive 
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Positive 
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| Positive 


Negative 
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Negative 
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Negative} 
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Criterion 
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1 (7 mm. 
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| 1 (34) 


| 1 (5 min. 


| Positive 
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Test 


Positive 
4 minutes 
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Negative 
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Positive (5) 


(34) 
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Positive 
Positive (11) 


Positive (3) 


(34) 


Positive 
9 minutes 


| Negative 


| Positive (3) 
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Positive (7) 
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Reaction 
to Test 


None 1. 
) 
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| Moderate} 1. 


to severe} 
None | 1. 
| 1. 


None 

| 2. 
Slight 1. 
Moderate} 1. 
Slight | 1. 


Moderate} 1. 


:S, 


None 


Moderate} a 


I> 
Moderate} 1. 
Slight | 1. 
19 
Moderate! 1. 
Moderate} :. 
Slight | 1. 
Severe 
Slight to 


moderate 
None # 


lt. 
| 


Slight 


Diagnoses 





Hypertensive and arterio- 
sclerotic heart disease. 


2. 2 old infarctions. 


Hypertensive and arterio- 
sclerotic heart disease. 
Chronic cholecystitis and 
lithiasis. 

Hypertensive heart disease. 


Arteriosclerotic heart dis- 
ease. 

Arteriosclerotic heart dis- 
ease. 

1 old infarction. 
Arteriosclerotic heart dis- 
ease. 

Hypertensive and arterio- 
sclerotic heart disease. 
Arteriosclerotic heart dis- 
ease. 

Arteriosclerotic heart dis- 
ease. 


Rheumatic and arterio- 
sclerotic heart disease. 
Arteriosclerotic heart dis- 
ease. 

1 old infarction. 
Rheumatic and arterio- 
sclerotic heart disease. 
Arteriosclerotic heart dis- 
ease. 


2. Calcific aortic stenosis. 


Hypertensive and arterio- 
sclerotic heart disease. 
Arteriosclerotic heart dis- 
ease. 

Arteriosclerotic heart dis- 
ease. 

Hypertensive heart disease. 


. Arteriosclerotic heart dis- 


ease. 
Arteriosclerotic 
ease. 
Arteriosclerotic 
ease 


heart dis- 


heart dis- 





Age Groups 
19-21 
21-30 
31-40 
41-50 
51-60 
61-70 


TABLE II 


Classification by Age Groups 


Controls 
(200 cases) 


12 
108 
63 


14 
? 


1 


Abnormals 
(20 cases) 














746 


HENRY J. 





radiographic examination either 


cases of cardiovascular disease in the control group (tables 3 and 4). 


43 


were 70 cases without disease, 


before or 


WEINTRAUB 





AND 


cases 


LOUIS F. BISHOP, JR. 


were 


There 


after the test. 


of rheumatoid arthritis and 


Ther 





{ 
; 


spondylitis, 23 cases of malaria, 10 cases of anxiety state, 10 cases of injury 


or disease of the extremities, 
(tables 3 and 4). 


TABLE 


and one 


case each of many 


other 


Ill 


Clinical Diagnoses in Control Group with Negative Tests (191 cases) 


Diagnosis 


No disease... . . 
Rheumatoid arthritis and/or spondy- 
litis 
Malaria, 
Anxiety state: 


recurrent. 

a. Cardiac neurosis 
Fear of fiving 

Fracture of extremity 

Gun shot wound of extremity 

Dupuytren’s contracture, hands 

Intraventricular nen indeterminate 
type 

Dislocated e Ibow 

Spondylolisthesis, lumbar vertebrae 

Basal cell carcinoma, 

Laryngitis, traumatic 

Perforating injury, right eye 

Lymphoid hype gem oral cavity 

Sinusitis, chronic 

Otitis media, purulent, chronic 

Hemangioendothelioma, nose 

Upper respiratory infection, in conva- 


nose 


lescence 
Osteomyelitis, 
Fibrositis, chronic, 


chronic , tibia 


back 


Myositis, lumbar spine 


Angina 
Pe 


toris ? 


Criterion 


EKG Test 


Positive 


l 27 No 1(34mm.)| Negative | Moderate} 1. 
to severe 
2 25 No Positive | 1 (74) Negative | Severe 1. Malaria, chronic. 
2 2. Hookworm infestation, 
chronic, persistent. 
3. Ane mia, secondary, 
3 | 30 No Positive | 1 (3}) Negative | Slight | 1. Apical systolic murmur, 
rough Ist sound, P-R in 
| terval 0.20 second. 
} 37 | No Positive | 1 (3 mm.) | Neg gative | Slight | 1. Prominent left ventrick 
3 (fluoroscopy), low Th, 
| slightly notched R-4 
5 31 No_ | Positive | 1 (3 mm.) Negative | Severe | 1. Intense emotional rea 
3 (fear). 
6 42 No _ | Positive | 1 (34) Negative | Slight 1. No disease. 
7 32 No Positive | 3 Negative | None | 1. No disease. 
8 30 No Positive | 1 (5mm.)} Negative | Moderate} 1. Rheumatic mitral dis 
to severe 
No_ | Positive | 1 (54) Negative | Slight 1. Acute rheumatic polyarthr 






oN w 


me oe of eee 


TABLE 


Control Cases with Positive 


Presump 





pengueem N 


Calc whos t in right ureter 
Neurocirculatory asthenia, post- s¢ arlet 
fever —— 
Rheumatic poly: arthritis, 1 year previ- 
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Ruptured cartilage, knee. 
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Rheumatic aortic and/or mitral dis- 
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Gener: lized arte riosclerosis, 
moderate...... 
Rheumatic polyarthritis and cardi- 
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Idiopathic arrhythmia, 
premature contractions, with pul 
sus bigemini and trigemini 
Hypertensive heart disease 


muscles left anterior chest 
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conditions 

















ANOXEMIA TEST FOR CORONARY INSUFFICIENCY 


METHOD 


Levy’s method was used, with modification. The tests were done at 
approximately 700 feet above sea level, at least two hours after meals, at an 
average temperature of 70° F. The Heidbrink anesthesia machine (figure 
1) was used. Tanks of 100 per cent O, and 100 per cent N. were used 


Fic. 1. Apparatus used (Heidbrink anesthesia machine). Electrodes not applied. 


(the 10 per cent O, and 90 per cent N, cylinder was not available), and by 
means of the gauges a 10 per cent O.—90 per cent N, mixture was procured. 
Gas flows of either 1 liter of O, and 9 liters of N. per minute, or 2 liters and 


I8 liters respectively, were used, depending on the patient. The machine 
was checked frequently for leaks. It was not possible to do gas analyses. A 
reservoir bag and a tightly-fitting mask over nose and mouth were used. 
There was a one-way valve in the face mask, so that the patient had to inspire 
the O.-N. mixture, but could not rebreathe. It was a matter of a few 
seconds to change from the 10 per cent—90 per cent mixture to 100 per 
cent O,. A humidifier was not used. The test was explained carefully to 
all patients, and they were instructed to notify us about any type of discom- 
fort by speaking or raising a hand. Pain was not mentioned to the patient 
as a possible type of discomfort. He rested on a bed, with one pillow, for 
5 to 10 minutes, during which time a control four-lead (1, II, III, and IVF) 
electrocardiogram was taken. The 10 per cent O.—90 per cent N, mixture 
was then washed through the apparatus, the mask applied and timed ac- 
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curately. Frequently, when a patient breathed more deeply, it was neces- 
sary to change a | liter—9 liter mixture to a 2 liter—18 liter mixture. The 
flow was continued for 20 minutes, unless pain supervened. Four-lead 
electrocardiograms were taken at 10 and 20 minutes. The patient was then 
switched to 100 per cent O, for one minute, then permitted to breathe room 
air for five minutes, at which time a last electrocardiogram was recorded 
If pain supervened, an electrocardiogram was immediately taken, the patient 
switched to 100 per cent O, for 1 minute, then room air for five minutes, 
and a last electrocardiogram taken. ‘The tests were done in a corner of a 
busy Heart Station office. The impression we tried indirectly to give to the 
patients was that this was a normal and not unusual procedure. It took two 
people to do the test, one of whom was the technician. One of us was always 
present, but as we became accustomed to the test, was often busy at a desk a 
few feet from the bed, intermittently checking with the patient and the tech- 
nician. ‘The latter was in constant attendance upon the patient 





RESULTS 


The 20 abnormals (tables 1 and 5) gave 11 (55.0 per cent) positive 
objective (electrocardiographic) tests. Eight of these 11 cases in addition 
developed pain, six in less than 10 minutes, and two between 10 and 20 
minutes. Seven (35.0 per cent) of the 20 abnormals gave negative objective 
tests, but developed pain, six in less than 10 minutes and one between 10 and 
20 minutes. Two (10.0 per cent) of the 20 abnormals gave negative tests 
and did not have pain. Of the 20 abnormals, there was a total of 18 (90.0 
per cent) positive tests, objective and/or presumptive. Of the 20 abnormals, 
13 had abnormal control electrocardiograms. Of these 13 cases, eight had 
positive objective tests. Of the seven cases with normal control electro- 
cardiograms, three had positive objective tests. 

The 200 controls (tables 4, 5 and 6) did not develop pain. Nine (4.5 
per cent) gave positive objective tests. In seven of these nine cases (3.: 


TABLE V 
Results (Objective and Presumptive) in 220 Anoxemia Tests 
} p 





Negative Positive | Positive Total Fotal Posi 
Objective | Presumptive | Objective Both | Decthiue tive Tests 
Clinical and Pre- | and Negative | and Negative Tests Objective | Objective 
Diagnosis | sumptive Objective | Presumptive | Positive Tests and/or 
of Angina Tests Tests Tests . Presumptive 
Pectoris a _ aS a ee — eee “a 
| aie (prewex a PR 
Cases % Cases » Cases % Cases % | Cases o// Cases 
tim : \~ : | ay | 
Group I 
9 4.5 | 9 | 4,5 9 +. 


Controls 
(200 cases) 
| 
| 


Group II | 
Positive 
Diagnosis 2 | 10.0 7 35.0 3 15.0 | 8 40.0 11 | 55.0 18 90.0 


(20 cases) | 
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per cent of the group of 200) there were abnormal cardiovascular, hemic 
or emotional factors present. In the other two of these nine cases (1.0 per 
cent of the group of 200) no such factors were present. Exhaustive ex- 
amination of these nine cases revealed: (1) one case of acute rheumatic poly- 
arthritis four months previously, with presently wandering pacemaker and 
marked phasic sinus arrhythmia (age 21), (2) one case of rheumatic mitral 
stenosis (age 30), (3) one case with extremely severe emotional reaction 
to the test (fear, and mask claustrophobia through previous face-mask sen- 


TABLE VI 
The 9 Positive Objective Tests in the Control Group 
&% of the Entire 


Control Group 
Number (200 cases) 


Abnormal cardiovascular, hemic or 
emotional factors present 3. 
No such factors present t 


sitization) (age 31), (4) one case with left ventricular enlargement, low T, 
and notched R-IV (age 37), (5) one case with soft apical systolic murmur, 
rough first mitral sound, and P—R interval of 0.20 second (age 30), (6) 
one case of moderately severe anemia secondary to malaria and ankylosto- 
miasis (3.17 million red blood cells, 7 grams of hemoglobin), with tachy- 
cardia and soft blowing apical systolic murmur (age 25), (7) one case of 
rheumatic aortic stenosis and insufficiency (age 27), and (8) two cases with 
no cardiovascular, hemic or emotional factors considered present (ages 42 
and 32). One of these latter two cases revealed sinus tachycardia, a slightly 
low I, and a low-normal T, (age 32). These two cases (or 1.0 per cent of 
the control group of 200 cases) may be considered as false positives, or as 
examples of coronary insufficiency of obscure etiology. 


TABLE VII 


Types of Positive Objective Tests (20 cases) 





Criteria of Levy % of 20 Tests 


. Sum of deviations of RS-T segment in 4 leads is 3 mm. 
or more 

2. Partial or complete T; inversion plus deviation of RS-T 
segment of 1 mm. or more 

3. Complete reversal of direction of T-wave in Lead IV F 
and 2 

and 3 

and 3 

»2and 3 


an 
on 


MSOSAMS | 
coocococco oO 








Table 7 breaks up the total number of positive objective tests according 
to the criteria of Levy; 13 cases (65.0 per cent) of these 20 exhibited 
criterion No. 1 alone, no cases exhibited No. 2 alone, one case (5.0 per cent) 
exhibited No. 3 alone, three cases (15.0 per cent) exhibited criteria No. 1 
and No. 2, two cases (10.0 per cent) exhibited criteria No. 1 and No. 3, 
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no cases exhibited criteria No. 2 and No. 3, and one case (5.0 per cent) 
exhibited criteria No. 1, No. 2 and No. 3. The sums of the deviations of 
the RS—T segment in those cases with positive criterion No. 1 are as follows 
(tables 1 and 4) in millimeters: 4.5, 4, 5.75, 6, 7, 3.5, 5.25, 3, 4.25, 6.25, 5. 
3.5, 7.5, 3.75, 3, 3, 3.25, 5, 5.5. The one case exhibiting criterion No. 
3 alone was one of the two control cases with no disease who gave positive 
objective tests. The other of these two cases exhibited criterion No. | 
alone. 

Patterson, Clark and Levy * observed that no case in their series of 136 
normals showed a total RS—T deviation greater than 2.5 mm., and in onl) 
seven was this figure reached. In some of their cases of coronary sclerosis, 
the total deviation did not increase in linear fashion, but rose to a peak and 
then decreased. Our 191 controls who gave negative objective tests showed 
seven instances where the total RS—T deviation reached 2.5 mm. Of the 
211 cases with completed (20 minute) tests, 34 showed a total deviation 
greater at 10 minutes than at 20 minutes. 

The 191 controls with negative objective tests exhibited 23 instances 
where there were T-wave changes, primarily in T, and T,, consisting of 
notching, diphasicity, and coming down to or near the iso-electric line 
These changes in normals have been noted before.* The last electrocardio- 
grams taken (those after 100 per cent O, and room air) showed always 
partial or complete return to the picture seen in the first (or control) electro- 
cardiograms. 

Examples of the various types of positive objective (electrocardio- 
graphic) tests (table 7) observed are reproduced in figures 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11. 

TaBLe VIII 
Degree of Total Reaction to the Test 


Controls with 
Positive Tests 
(9 cases) 


| Controls with 
Degree | Negative Tests 
(191 cases) 


Abnormals 
(20 cases 


Slight 104 
Moderate 37 


Severe 2 


4 
0 
4 


| 
None 48 | 1 





UNPLEASANT SYMPTOMS AND REACTIONS 


Total reactions to the test (table 8) excluding presumptively positive 
tests, were divided as to degree: none, slight, moderate and severe. Of the 
191 controls with negative tests, 48 had no reaction, 104 had slight, 37 
moderate, and two severe reactions. Of the nine controls with positive tests, 
one had no reaction, four had slight and four severe reactions. Of the ab- 
normal series of 20 cases, five had no reaction, six had slight, seven moderate 
and two severe reactions. The types of reaction are shown in table 9, also 
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divided into degree. The most common symptoms were headache, dizziness, 
numbness, tingling, drowsiness, air hunger and cyanosis. In two instances 
among the 191 controls with negative tests, clonic tremors developed, local 
or generalized. One of these was a 35 year old individual with a cardiac 
neurosis, who gave negative objective and presumptive tests, and who de- 
veloped slight generalized twitchings during the last two minutes of the 
anoxia. He had also had a moderate degree of headache, dizziness, drowsi- 
ness, tingling and/or numbness, with fleeting lower chest pains, during the 


TABLE IX 
Types of Reaction to the Test 








Controls with Negative Controls with Positive Abnormais 
Tests (191 cases) Tests (9 cases) (20 cases) 





| Mod- 


sind Mod- : Mod- 
ennte Slight Slight 


erate erate 


Slight 


ee ———_ |— 


Headache 50 iS | 1 1 


Dizziness 57 23 2 1 

Numbness 4 6 

Tingling 45 15 2 1 

Drowsiness 41 18 2 

Restlessness 3 

Coldness of feet 

Air hunger 

Cyanosis 

General discomfort 

Abdominal peristalsis 

Fleeting chest pain 

Pounding in ears and/or 
throbbing of head 

Weakness 

Nausea 

Burning and/or congestion 
of nose, mouth and throat 

Local or generalized clonic 
tremors 

Palpitations 

Blurred and/or double 
vision 

Cough 

Local or generalized 
sweating 


— wo NON WO Oh 


= 


c- 
































latter half of the test. The other of these two cases was a 57 year old in- 
dividual with a moderate degree of generalized arteriosclerosis, who gave 
negative objective and presumptive tests, and who exhibited coarse, circular 
tremors of the entire left upper extremity during the last 15 minutes of 
anoxia. He also had slight fleeting pains of the left elbow and hand during 
the last six minutes of anoxia. Both of these reactions were completely 
cleared within one minute of breathing 100 per cent Oy.. 

In two instances (cases 11 and 18 of the abnormal series) (table 1), both 
of whom gave negative objective and positive presumptive tests (nine and 
three minutes respectively), after one minute of 100 per cent O, and five 
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he 


minutes of room air, slight substernal discomfort and generalized weakness 
still persisted, and were completely relieved by 1/100 grain of nitroglycerine 
and 10 to 15 minutes of bed rest. These continued reactions may well have 
been due to the fact that both men were continued in anoxia beyond the 
initial onset of their pain, case 11 from nine minutes to completion of the 


D 


Lead I 


Lead III 


Lead IVF 


Fic. 2. Case 9 (Table 4). Age 21. Acute rheumatic polyarthritis, four months 
previously. A: Control record. B: After 10 minutes of anoxia. C: After 20 minutes of 
anoxia. D: After 100 per cent oxygen and room air. Criterion 1. 
test at 20 minutes, and case 18 from three minutes to nine and one-half min- 
utes. Among the remaining 218 tests there was not a single reaction which 
did not clear rapidly and completely within the one minute administration 
of 100 per cent O,. No other measures, heroic or otherwise, were necessar) 

Fifteen (75.0 per cent) of the 20 abnormal cases gave positive presump- 
tive tests, 12 in less than 10 minutes, and three between 10 and 20 minutes. 


The pain developed in all instances was exactly like the pain these patients 
If the anoxia 


experienced on effort, but was invariably milder in degree. 
was continued (cases 11 and 18 noted above), the pain either remained 





ANOXEMIA TEST FOR CORONARY INSUFFICIENCY 753 


constant (case 11) or increased slowly in severity (case 18). In all in- 
stances except these two cases, the pain was completely gone within the one 
minute duration of the administration of 100 per cent O.. Considering the 
series of 20 abnormal cases, where pain developed and the test was then 


A B j 


ama ~— a ~— 





se - - _~ 


Fic. 3. Case 4 (Table 1). Age 50. Arteriosclerotic heart disease. A: Control record. 
B: Anginal pain after 12 minutes of anoxia. C: After 100 per cent oxygen and room air. 
Criterion 1. 


stopped, there was not a single instance of a severe reaction, and most had no 
or slight reactions. It was our impression that those patients with coronary 
insufficiency who developed pain and in whom the test was then stopped, had 
in general fewer and certainly less severe reactions than were found in our 
series of controls with negative tests who all completed their 20 minutes of 
anoxia. On the other hand, of the nine control cases with positive ob- 
jective tests, who all had 20 minutes of anoxia, four developed severe reac- 
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tions. In the two cases of these nine in whom no abnormal cardiovascular, 
hemic or emotional factors could be found (cases 6 and 7, table 4), the | 
reactions to the test were respectively, “slight” and “none.” 

Only one test, not included in this series, had to be interrupted by any- 
thing other than pain. ‘This was to have been a control who expressed fear 


A B C D 








Lead I , 
PRPS “sr 
4 
- | 
- : = a 
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Fic. 4. Case 7 (Table 4). Age 32. No disease. A: Control record. B: After 10 
minutes of anoxia. C: After 20 minutes of anoxia. D: After 100 per cent oxygen and 
room air. Criterion 3. 


of the test before it was done, showed a negative objective test at 10 minutes 
and, having expressed increased dislike of the procedure, at 12 minutes 
ripped the mask from his face. He had no apparent discomfort beyond his 
fear reaction. 
COMMENT 
An attempt has been made to evaluate the anoxemia test for coronary 
insufficiency devised by Levy and his co-workers, as to its diagnostic efficacy 
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and its safety. Two hundred controls and 20 cases of definite coronary in- 


sufficiency were utilized. Electrocardiographic criteria No. 1, No. 2 and 
No. 3 were used, and the three precautions emphasized were followed. 
It was not possible to use one cylinder of a 10 per cent O,-90 per cent N, 


A B oe D 


Lead | 


Lead Il 


ead III 


Lead IVE 





Fic. 5. Case 2 (Table 4). Age 25. Malaria (chronic), hookworm infestation (chronic, 

. 8 ‘ f i ; 
persistent), anemia (secondary, marked). A: Control record. B: After 10 minutes of 
anoxia. C: After 20 minutes of anoxia. D: After 100 per cent oxygen and room air. 
Criteria 1 and 2. 


mixture, nor to do gas analyses on the inspired mixture. The latter is 
particularly regretted. 

The tests were done at approximately 700 feet above sea level, which we 
consider to be close enough to the level at which Levy’s criteria for 10 per 
cent O.-90 per cent N. mixtures were established for us to use the same 
percentage mixtures without serious error. 
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The tests were all done at least two hours after meals. Gardberg and 
Olsen ** demonstrated 30 to 50 per cent decrease in the height of T-waves in 
Leads I or III, or in all three limb leads. The maximum change was re- 
ported reached at one hour after food, persisted at this level for one and one- 
half to 2 hours, and then began to disappear. 


B C 


Lead I 





Lead II 


Lead III 





Lead IVF 





Fic. 6. Case 5 (Table 1). Age 63. Arteriosclerotic heart disease, one old infarction 
A: Control record. B: Anginal pain after five minutes of anoxia. C: After 100 per cet 
oxygen and room air. Criteria 1 and 2. 





We-consider the test to be an office procedure, requiring a team of two, 
the doctor and the technician. Our procedure was comparable to that in an 
internist’s office. If we disregard the two cases of coronary insufficiency 
where the test was continued beyond the onset of pain (and nitroglycerine 
and a short period of bed rest were required for complete recovery), not a 
single test required interruption due to serious or dangerous reaction, and 
not a single test required anything beyond the administration for one minute 
of 100 per cent O, for apparent complete recovery. As regards long-term 
effects we cannot say, except that we have observed several of our cases, from 
both series, for from several weeks to nine months, without evidence noted 


1 


of apparent injurious effect. The physician was always present during the 
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test, and intermittently checked the patient’s condition, but was generally 
busy at his desk in the same office while the test was being run. The tech- 
nician, however, was in constant attendance upon the patient. The patient 
left immediately upon conclusion of the test. 








Fic. 7. Case 4 (Table 4). Age 37. Prominent left ventricle (fluoroscopy), low 


notched Ry A: Control record. B: After 10 minutes of anoxia. C: After 20 minutes 
f anoxia. D: After 100 per cent oxygen and room air. Criteria 1 and 3. 





We consider that if the three precautions noted earlier in the paper ‘are 
observed, and if no test is continued beyond the onset of pain (there was 
always enough time to take a four-lead electrocardiogram before switching 
to 100 per cent O,), that the test is a safe procedure, in our experience. 

The 20 cases of coronary insufficiency gave 11 (55.0 per cent) positive 
objective tests. In addition, seven (35.0 per cent) more gave positive pre- 
sumptive tests, giving a total of 18 (90.0 per cent) positive tests, objective 
and/or presumptive. None of the 200 controls developed pain. Nine (4.5 
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per cent) gave positive objective tests. Four of these nine cases had ab 
normal cardiovascular factors present. One had a moderately severe 
anemia. One had had acute rheumatic polyarthritis four months previously, 


with the possibility of rheumatic coronary arteritis being present. One de- 


B C 


Lead II 


Lead III 


Lead IVF 


Fic. 8. Case 9 (Table 1). Age 49. Arteriosclerotic heart disease. A: Cont 
record. B: Anginal pain after three minutes of anoxia. C: After 100 per cent oxygen and 
room air. Criteria 1, 2 and 3. 


veloped an intense emotional reaction (fear) to the test. Mainzer and 
Krause ** have shown that emotion, especially fear, may affect the form ot 
the electrocardiogram, changes sometimes occurring in both T-waves and 
RS-T segments. In the last two of these nine we have decided that nm 
cardiovascular, hemic or emotional factors were present, although one case 
(case 7, table 4) revealed sinus tachycardia, a slightly low T, and a low- 


normal T,. The other of these two (case 6, table 4) had been observed 4 
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few days before the test to play continuously 36 holes of golf on a moderately 
hilly course, without the slightest symptomatic difficulty. These two cases 
(or 1.0 per cent of the control group) may be considered either as false 
positives, or as examples of coronary insufficiency of obscure etiology. 


A B c 


Lead I 


Lead II 


Lead III 


i = ie 


Fic. 9. Case 7 (Table 1). Age 39. Hypertensive and arteriosclerotic heart disease. 
\: Control record. B: Anginal pain after three and one-half minutes of anoxia. C: After 
100 per cent oxygen and room air. Criterion 1. 








surnett et al.’* found that 24 cases (19.2 per cent) of 125 normals gave 
positive tests, mostly inversion of T, (criterion No. 3). They state that 
“reversal of T in Lead IVF (criterion No. 3) in response to induced anox- 
emia cannot be accepted as indicative of coronary insufficiency.” Patterson, 
Clark and Levy,* on the other hand, observe that “in not a single normal 
person (136 cases) was the direction of T in IVF completely reversed, 
whereas in the coronary patients (157 cases) this was noted in 23 tests.” 
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We found criterion No. 3 present in four cases, but in only one case was 
present alone. That was case 7 (table 4) of the control group, which was 
one of the two cases which may be considered as false positives or as cases 


of coronary insufficiency of obscure etiology. We can draw no conclusion, 


A B G 


ion as = =F 


Lead II 
\ 
7 oa oan a 


. ee 


Fic. 10. Case 1 (Table 1). Age 54. Hypertensive and arteriosclerotic heart dis 
two old infarctions. A: Control record. B: Anginal pain after four minutes of at 
C: After 100 per cent oxygen and room air. Criterion 1. 


obviously, from our work concerning the diagnostic usefulness of crite! 
No. 3. 

It must be remembered, as stated by Levy and his co-workers, that 
negative electrocardiographic test does not rule out coronary insuffieiet 
and that the development of pain, particularly within the first 10 minutes « 
anoxia, affords only presumptive evidence of diminished coronary reset 

Realizing that the judgment of the clinician is of paramount importan 
in the making of a diagnosis of coronary insufficiency, we consider that a t 
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such as this, which gives 55.0 per cent objective confirmation in diagnosed 
known cases of coronary insufficiency, and only 1.0 per cent false positives 
in controls, may be used as a valuable aid, in careful hands, in the making of 
the diagnosis of coronary insufficiency. 


Lead I 


Lead II 


Lead III 


Le ad I\ F 





Fic. 11.4 Case 10 (Table 1). Age 58. Rheumatic and arteriosclerotic heart disease. 
Control record. B: Anginal pain after three and one-half minutes of anoxia. C: After 
100 per cent oxygen and room air. Criterion 1. 


SUMMARY AND CONCLUSIONS 


1. An evaluation as to diagnostic efficacy and as to safety has been at- 
tempted of the anoxemia test for coronary insufficiency (as standardized 
by Levy and his co-workers), with 200 controls and 20 cases of coronary 
insufficiency. 

2. Fifty-five per cent (11 cases) of the 20 cases of coronary insufficiency 
Save positive objective (electrocardiographic) tests. In addition, 35.0 per 
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cent (seven cases) more gave positive presumptive tests, giving a total of 
90.0 per cent (18 cases) positive tests, objective and/or presumptive. 

3. Four and five-tenths per cent (nine cases) of the 200 controls gave 
positive objective tests. There were no positive presumptive tests in the 


control group. 

4. Of this 4.5 per cent (nine cases), there were only two cases (1.0 pe! 
cent of the control group of 200) which had no abnormal cardiovascular, 
hemic or emotional factors present which might account for a positive test 

5. This 1.0 per cent may be considered either as false positives, or as 
examples of coronary insufficiency of obscure etiology. 

6. Within strict limits (as defined by Levy and his co-workers), and 
with the added caution that the test shall be terminated immediately after a 
four-lead electrocardiogram taken directly at the onset of pain, we conside1 
that this test is safe, is an office procedure, and requires the attendance of tli 
physician and one technician. Reactions are readily relieved by the ad 
ministration of 100 per cent Ox. 

7. Using the interpretations of the test as stated by Levy and his co 
workers, we consider that this test is a valuable aid in the making of th 
diagnosis of coronary insufficiency. 


Appreciation is expressed for the excellent technical assistance of Mr. Louis Wrighit 
Mrs. Mattie F. Hinton, and Mrs. Claudia S. Beaulieu. 
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CASE REPORTS 








XANTHOMATOUS BILIARY CIRRHOSIS: LIPID LEVELS 
WHILE RECEIVING INOSITOL * 


By Maurice C. Gepuarpt, M.D., Chicago, Illinois 


Various studies of the lipotropic action of inositol in experimental animals 
have been reported. The present case was studied to observe the results of 
inositol on an extreme hyperlipemia in the human being. 


Case REPOR1 


A 37 year old, unmarried, Jewish woman was admitted to the Illinois Researc! 
and Educational Hospital on August 9, 1944. In 1942 she had first noted itching of 
the palms which was followed by the appearance of pale yellow lesions Of the skin 
along the palmar folds. Yellow, non-inflammatory nodules later appeared over the 
knuckles, over the olecranon processes, along the creases over the cubital fossae, over 
the patellae, superficial to both Achilles’ tendons, and over some of the joints of the 
toes. More recently less elevated infiltrations had appeared in the skin of the fore- 
head, eyelids, and trunk. After March 1944 the patient had an increased generalized 
pruritus. She suffered sufficient fatigability and weakness to interfere with her 
housekeeping. She had weighed 150 pounds most of her adult life, but lost 25 pounds 
during the year before admission. The patient stated that she had lost her appetite 
and suffered from insomnia. During the early part of August, 1944 she first noted 
slight pain in the right upper quadrant with no radiations. 

The patient worked in her father’s grocery store and ate whatever and when- 
ever she liked. There was no family history of a similar illness nor of diabetes 
mellitus. Several months before the appearance of the skin lesions she had taken 
15 mg. of thiamine chloride daily for eight weeks. This was discontinued because 
of a gain in weight and increased appetite. 

At the time of admission she had a normal temperature, pulse, respiratory rate, 
and blood pressure. She weighed 98 pounds. There were extensive cutaneous in- 
filtrations as raised yellow nodules on the extensor prominences and at the sites of 
pressure and involving, especially, the hands, elbows, knees, and heels (figure 1) 
A flat, linear yellow type of lesion was present along the flexor folds of the hands 
and fingers (figure 2), at the corners of the mouth, and along the folds over the 
cubital fossae. In the skin of the forehead, trunk, and eyelids there were flat yellow 
infiltrations of irregular outline (figure 3). The eyelashes were sparse, sclerae were 
icteric, and conjunctivae were injected. Corneal opacities prevented visualization of 
the fundi. An internal strabismus of the left eye was present. The teeth were in 
poor repair. The diaphragm was elevated but moved freely on both sides. Heart 
and lung findings were normal. The liver margin was 4 cm. below the costal 
margin in the right anterior axillary line. It was smooth and non-tender. ‘The 
spleen was barely palpable. Pelvic and neuro-muscular findings were normal. 

Laboratory findings were as follows: 

* Received for publication September 17, 1945. 
From the Department of Medicine, College of Medicine, University of Illinois. 


764 














CASE REPORTS 765 


gE ee Perr eee 3,500,000 
ES os dno ns 0-0 0c naneete Rakes nbseoaser 36 mm. 
Ses ee OF 9.5 gm. 
gl ea err ree reer 5,000 
EE a ee 
EY HOME. occ cetaebucenehap sk bnteone Normal 
i Nakhacestvednces ntgheedé baatseds 06c<cs ane 
Exton-Rose glucose tolerance 
Dp chataass ac ceen pp enbtaeeletbaie dn ces 97 mg. per cent 
EY SOs. on nvn ne capemneendedehenes be 116 mg. per cent 
Pid tnd. ccen «6 ct eee ndes bebuehae en 80 mg. per cent 
SD GN, oo os ove a gentdeenewtesaned 36.3 mg. per cent 
Se Gu iakas cinesduaethpaied hn keeswad 16.8 mg. per cent 
De MP cacosbcoccccteseseduebeedenceeeun 39 
E PR 5 50s we scccanmeneqbaelebehedeed 5.5 mg. per cent 
I I 6c is cecendetadeudmeenaetatees 4.1 mg. per cent 
EE Sek On cckcenccenaneaeeasesssugent 3.4 mg. per cent 
po PT oe eee 1193 mg. per cent 
Ce once cin ccspdkaseetiter so veemet 254 mg. per cent 
Wassermann and Kahn tests................... Negative 
EC SOCEPENEIINN § K.c cNcnncceckcocedvuvedwuneees Normal 
GE SE SNS 96d Kanak scensssessseecese +28 per cent 
PU So cht nccdnctbasesostasesene Normal 
(Kato-Poncher technic) 
Hippuric acid liver function test............... Normal 


The basal metabolic rate was confirmed by respiratory quotient studies in which the 
oxygen consumption per square meter per hour indicated a utilization of 44.4 calories 
as compared to 35.7 calories, the normal for this patient. Biopsy of a skin lesion 
confirmed the dermatological diagnosis of xanthoma tuberosum multiplex. Several 
attempts to perform a bromsulfalein excretion test were unsuccessful because the 
serum would gel immediately upon addition of the sodium hydroxide. 

Roentgenologic studies of the chest revealed elevation of the diaphragm and an 
Id healed hilar tuberculosis with no recent or active lesion. The skull films were 
negative. The gall-bladder visualization with Dikol showed poor concentration but 
the gall-bladder contracted and no gallstones could be demonstrated. 


Thannhauser’s triad for the diagnosis of xanthomatous biliary cirrhosis are : 
(1) jaundice of several years’ duration, (2) enlarged liver and spleen, and (3) 
hypercholesterolemia without a milky serum.’ Our case fulfilled all of these 
criteria. Treatment was started with a low fat, low cholesterol diet of 1616 
calories consisting of 240 gm. of carbohydrate, 102 gm. of protein, and 28 gm. of 
fat. This was continued until December 12, 1944. Because the patient was 
losing weight the diet was changed to 302 gm. of carbohydrate, 89 gm. of protein, 
and 27 gm. of fat, yielding 1807 calories. After the initial fat determination 
on September 16, 1944, the patient received 1.5 gm. of choline hydrochloride 
daily in divided doses until October 18, 1944. On this date all medications were 
discontinued until December 4, 1944 when administration of 3.0 gm. of inositol 
daily in divided doses was begun. This medication and diet were the only 
therapy employed from that date until February 17, 1945 when 4.5 gm. of 
choline daily were added. Throughout June 1945 she also received methionine 


In doses of 0.9 gi. daily. 
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Fic. 1. Xanthomatous nodules over the Achilles’ tendons. 


Fic. 2. Flat, linear xanthomatous lesions along the flexor folds of the hands and fingers 


~. 


Blood lipid studies were started September 16, 1944 and specimens were 
taken at intervals through June 29, 1945. All lipid determinations were taken 
on fasting blood specimens drawn in the morning using heparin as the anti- 
coagulant. The plasma values of total lipid carbon, of phosphorus of the 
phospholipids, of cholesterol in both total and free cholesterol were determined 
They served as the data for calculating the total lipid, total cholesterol, free 
cholesterol, cholesterol esters, and neutral fat by the methods of Page, et al. 
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The total carbon, phosphorus, and free cholesterol were determined from a 
petroleum ether extract prepared from Bloor’s alcohol-ether extract. Van Slyke 
and Folch * give the technic for preparing the petroleum ether extract and the 
method of determining the total carbon. For the total cholesterol determination 
a specimen of Bloor’s alcohol-ether extract was hydrolyzed while alkaline and a 





Fic. 3. Xanthomatous lesions of the forehead, eyelids and about the mouth. 


petroleum ether extract was made after acidification. The cholesterol in the 
specimens for both free and total cholesterol was precipitated as the digitonides, 
washed,* and dried. Glacial acetic acid was used for decomposition and the color 
developed with acetic anhydride and sulfuric acid.* The phosphorus content of 
the petroleum ether extract was determined by a method devised by Dr. A. B. 
Kendrick in which the ether is boiled off in the presence of water, the organic 
matter is oxidized with sulfuric acid and potassium permanganate, the solution 
is cleared of manganese dioxide with oxalic acid, and the color change is pro- 
duced with stannous chloride. The color intensities were measured photelo- 
metrically in the phosphorus and cholesterol reactions. 
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Page et al.* pointed out that abnormal blood lipid levels are often associated 
with altered ratios of the various fat components. Hence, it is no surprise that 
a more accurate total lipid value was obtained in this patient by summation of 
the components than by taking the product of the total carbon and 1.30, the 


usual constant. The following table illustrates this. 


TABLE I 
Patient's values 
Normal Sept. 16, 1944 
lotal Lipid by 
(a) total carbon X 1.30 35.4 mg. &% 4499.1 mg. % 
(b) summation .6 mg. % 4896.8 mg. % 


Per cent composition 
Phospholipid 
Total cholesterol 
Cholesterol ester 
Free cholesterol 
Neutral fat 
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The accompanying graph presents the results obtained from our 
(figure 4). 
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The patient's hospital course was not remarkable until June 28, 1945 
the evening of this day she developed a sudden elevation of temperature to 1! 
F.° The blood specimen for June 29, 1945 was taken 16 hours after the onse 
of this fever. The patient was remarkably asymptomatic despite the increased 


+ 
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temperature. Its etiology remains undetermined. No conspicuous change 
occurred in the skin lesions during the period of study. While the patient was 
under treatment she developed a small vascular area in the right cornea which 
was the site of a slow deposition of an opaque material resembling the xantho- 
matous material deposited in the skin. On July 20, 1945 she had a serum bili- 
rubin of 5.8 mg. per cent and icterus index of 3. 

Our results in this case suggest that: (1) A lowering of the blood lipid level 
was produced with diet and inositol; (2) choline may have aided in further 
depressing the lipid level; (3) prolonged studies are necessary to evaluate any 
lipotropic activity; and (4) the serum bilirubin and icterus index values were 
independent of the lipid levels. 


My sincerest gratitude is due Dr. Robert W. Keeton for his suggestions in the clinical 
problems and Dr. A. B. Kendrick for his technical guidance. 
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PAROXYSMAL VENTRICULAR TACHYCARDIA WITH ACUTE 
LEFT VENTRICULAR FAILURE IN A PATIENT WITH NO 
EVIDENCE OF ORGANIC HEART DISEASE * 


By Max H. Stern, Captain, M.C., AUS, Brooklyn, N. Y., and Ropert E. 
Driscott, Captain, M.C., AUS, F.A.C.P., Chicago, Illinois 


THE association of paroxysmal ventricular tachycardia with acute left ven- 
tricular failure and pulmonary edema in an individual with no demonstrable 
organic heart disease is a rarity. Such experience with a young soldier is there- 
fore reported. 

Case REPORT 


A soldier, (white) age 18, with 10 months of military service, was admitted to 
the hospital at 7:30 p.m., January 16, 1946, because of a sudden onset of cardiac 
palpitation, chest pain and moderate dyspnea. The patient had been imbibing freely of 
alcohol during the day and about one half hour prior to admission he noted the above 
symptoms, for which he voluntarily sought hospitalization. 


* Received for publication April 30, 1946. 
From Medical Service, ASF Regional Station Hospital, Fort Leonard Wood, Missouri. 
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Family History: Non-contributory. 

Past History: He gave a history that since the age of five he had had recur: 
attacks of cardiac palpitation of sudden onset associated with shortness of bre 
and cough. In the past these spells had lasted from 10 minutes to 10 hours 
usually subsided spontaneously, but occasionally would be stopped by vomiting. 
had never had any specific therapy. 

Physical Examination on Admission: He was a well-developed, robust, 
male, who was very boisterous and difficult to control because of his alcohol 
toxication. He was moderately dyspneic, but not cyanotic. The lung fields we 





Fic. 1. Paroxysmal ventricular tachycardia, January 16, 1946, evening of admissii 
rate 230 per minute. 


clear. The cardiac rate was counted as 200 per minute and the rhythm was 
The blood pressure was 90 mm. Hg systolic and 60 diastolic. Abdominal 


nation was negative and there was no evidence of any peripheral edema 


The patient was given paraldehyde (5 c.c. intramuscularly) and seconal (1% 


grains orally) for sedation. 

Course in Hospital: The patient was fairly comfortable until about 8:3 
(one hour after admission) when he suddenly developed severe dyspnea, orthopnea 
cyanosis, and cough with expectoration of large amounts of bloody, frothy sputum 
The cardiac rhythm at this time was slightly irregular, which was most apparent at 
the radial pulse. The rate was now too rapid to count. The lungs on physical 
examination presented the classical signs of pulmonary edema. The liver was not 
palpably enlarged and there was no demonstrable peripheral edema. 
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Because of the urgency of the situation, treatment for the pulmonary edema was 
instituted before an electrocardiographic tracing was made.. He was given morphine 
sulfate (% grain subcutaneously) and 5 ampules of digifoline (5 cat units) intra- 
venously, after the removal of 400 c.c. of blood by phlebotomy. He was also given 
oxygen therapy by B.L.B. mask. 

Immediately after the above measures, an electrocardiogram was taken, and the 
arrhythmia which had been present since admission (about one hour before), was 
shown to be a paroxysmal ventricular tachycardia with a rate of 230 per minute 


(figure 1). 





Fic. 2. January 17, 1946, rate 110, three hours after cessation of the attack 
of ventricular tachycardia. 


Carotid sinus pressure, the Valsalva experiment and all other methods usually 
employed for supra-ventricular paroxysmal tachycardias failed to affect this patient. 
He was then given 3 grains of quinidine sulfate by mouth as a test dose, which was 
then followed by 5 grains every three hours. After the oral administration of 13 
grains of quinidine sulfate the patient experienced a cessation of his cardiac palpita- 
tion and a regular sinus rhythm was restored. An electrocardiogram taken about 
three hours after the cessation of the paroxysm showed a sinus tachycardia with a 
rate of 110 per minute (figure 2). 

Before quinidine therapy could be effective and within a few minutes after the 
emergency measures were started, the pulmonary edema began to subside and the 
patient’s general condition improved. 
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— 


Twelve hours after admission the patient was comfortable, breathing normal], 
and had no evidence of pulmonary congestion on physical examination. The onl 
abnormal finding was a sinus tachycardia as indicated in the electrocardiogram 
The blood pressure was now 120 systolic and 80 diastolic and no cardiac 


(figure 2). 
Within the next 


murmurs or any other adventitious heart sounds could be heard. 
24 hours the cardiac rate was 80 to 90 per minute and of a regular sinus mechanis1 
shown by electrocardiogram (figure 3). 

During the next few days he was normal in every respect, both in bed and as an 
ambulatory patient. Heart fluoroscopy and roentgenogram were normal. All other 
laboratory studies, including basal metabolic rate, blood count, urine, blood sedime: 
tation rate, and blood Kahn were normal. Repeated clinical examinations of 


heart were normal and failed to indicate any form of organic heart disease. 


+ 
+ 
; 
; 
; 
+ 
+ 
; 
; 
+ 
; 


Regular sinus rhythm, January 18, 1946, rate 80. 


Disc USSION 


That paroxysmal ventricular tachycardia may occur in persons without 
organic heart disease is not generally recognized, although several instances have 
been reported.’ * * 4 

In one of the largest series of cases of ventricular tachycardia, reported 
one hospital, Williams and Ellis found that 35 out of the 36 cases with thi 
rhythmia had underlying organic heart disease.* 

In the presence of organic heart disease, ventricular tachycardia is of gt 
prognostic significance. With no organic heart disease present the parox) 
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are usually not of grave significance and revert to a regular sinus rhythm either 
spontaneously or with quinidine therapy. Nevertheless, paroxysmal ventricular 
tachycardia is always more serious than the usually innocent supra-ventricular 
tachycardias. A fatal termination of an attack of paroxysmal ventricular tachy- 
cardia in a 19 year old patient with no evident organic heart disease was reported 
by Elliott and Fenn.* Death in this case was due to congestive heart failure 
resulting from the paroxysm lasting 32 days and not responding to treatment. 

The case reported in this communication is of interest for two reasons, 
namely : 

1. The paroxysmal ventricular tachycardia occurred in an 18 year old soldier 
with no evidence of organic heart disease. 

2. One and one half hours after the onset of the arrhythmia, acute left ven- 
tricular failure with pulmonary edema followed. 

It is well known that tachycardia of any type may produce congestive heart 
failure in a person with organic heart disease. In their series of 36 cases, Wil- 
liams and Ellis found that 86 per cent of the patients showed evidence of con- 
gestive heart failure, in association with their ventricular tachycardia.* How- 
ever, in no patient could it be shown that the ventricular tachycardia preceded 
he congestive failure, but in two of the patients the heart failure was definitely 
aggravated by the tachycardia. 

The sequence of events observed in the patient here reported, makes it 
evident that the paroxysm of ventricular tachycardia was the precipitating factor 
in the production of left ventricular failure with pulmonary edema. It is also 
probable that the alcoholic intoxication was responsible for the onset of the 
paroxysmal arrhythmia. 

We are cognizant of the fact that digitalis may cause ventricular tachycardia 

change to ventricular fibrillation, but because of the acuteness of the onset 

| severity of the pulmonary edema it was felt justifiable to use it. The ces- 
sation of the attack after 13 grains of quinidine sulfate were given orally can- 
not be definitely attributed to the quinidine. It is possible that the arrhythmia 
terminated itself spontaneously, as it had done in the many episodes in previous 
years, as related by the patient. 


SUMMARY 


\ case is presented of paroxysmal ventricular tachycardia with acute left 
ventricular failure and pulmonary edema, occurring in a young individual with 
no demonstrable organic heart disease, and followed by complete recovery. 
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THE ANTISTREPTOLYSIN TITER AS A DIAGNOSTIC AID 
IN CARDITIS OF OBSCURE ETIOLOGY * 


By NorMAN ReitMAN, M.D., New Brunswick, New Jersey 


For many years it has been recognized that hemolytic streptococcus inf 
tions may cause secondary cardiac changes varying from endocarditis and sul 
sequent valvular deformities to a diffuse pancarditis, or simply a transient 
volvement of the conduction system. 

When there is an accompanying migratory polyarthritis, epistaxis, erythema 
marginatum or nodosum, or vague abdominal pain, the cardiac changes are said 
to be part of the symptom complex we recognize as rheumatic fever. However 
when the pathologic change occurs in the conduction system alone, it is often dif- 
ficult to prove that the cause is acute rheumatic fever ; but on occasion the etiologi 
cal agent causing the cardiac changes can be traced by means of study of the 
immune bodies of the blood serum. 

Todd * in 1932 showed that streptococcus hemolysin was capable of stimulat- 
ing an antigenic response. He also showed that this antistreptolysin response 
was present in all types of clinical hemolytic streptococcus infections—erysipelas, 
scarlet fever, acute follicular tonsillitis, and rheumatic fever. There was no 
response noted in cases of rheumatoid or gonococcal arthritis. Todd? further 
showed that this immunological response remained for months following acute 
hemolytic streptococcus infections and was also present in the blood of indi- 
viduals without clinical evidence or history of infection with the hemolytic str 
tococcus. However, in an acute infection there is a rising titer of antibodies 
from week to week which aids in differentiating an active from a quiescent 
process. This work has been substantially corroborated by Myers and Keefer 

Although this diagnostic procedure has been known for some time, its use 
has been limited largely to research studies in experimental hemolytic strepto- 
coccus infections. In the case reported below the study of the antistreptolysw 


1 


y- 


titer was found to be the only method of establishing the etiology of the carditis, 
and it is presented to stress the value of this important diagnostic aid. 


Case Report 





f 7 eT 


A white school boy, aged 15, was first seen on April 28, 1941, because of i 
and headache. Two days prior, upon awakening, he felt nauseated, vomited once and 
thereafter felt better. The following afternoon the patient noticed a dull headache 
felt tired and chilly but had no fever. The next morning he felt well enough to go 
to school and played baseball in the afternoon. That evening he again complained 
of a dull headache and chilly sensations. He was found to have a fever and a physi- 
cian was summoned. 

On examination, the patient did not appear ill. His temperature was 102.3° F 
pulse rate 110, blood pressure 116 mm. Hg systolic and 72 diastolic. Physical findings 
were limited to the heart which was not enlarged, but a harsh systolic murmur could 
The second pulmonic sound was accentuated 


; 
ited 


be heard at the mitral and aortic areas. 
The quality of the heart sounds was good; no gallop, rub, or thrill was demonst: 
No murmurs had been heard on previous examination, and it was felt that the pres 
mitral and aortic murmurs were due to the fever alone and symptomatic treatt 
was instituted. 


* Received for publication October 22, 1945. 
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The next morning the patient felt entirely well. No headache or malaise re- 
mained. There were no joint pains, epistaxis, rash or abdominal pain. His tem- 
perature was normal and he was eager to go to school. 


Examination at this time revealed considerable change although findings again 


ere limited to the heart. The heart sounds had become very poor in quality. The 
systolic murmur had disappeared, but the slapping second pulmonic sound remained. 
(he cardiac rhythm was irregular, with a ventricular rate of 84 and a pulse rate 
76. No further symptoms or signs could be elicited. Laboratory findings: White 


Lead II 


Lead IV 


Fic. 1. Electrocardiograms, April 29, 1941. 


cell count was 12,750; polymorphonuclears 78 per cent; lymphocytes 18 per 

mononuclears 2 per cent; eosinophiles 2 per cent. Urine: acid; sp. gr. 1,018; 

min, 0; sugar, 0; microscopic, negative. The blood sedimentation rate was 76 

per hour ( Westergren). 

\n electrocardiogram (figure 1) was bizarre. At first it was felt that we were 
dealing with a form of complete auriculo-ventricular dissociation, but on careful 
examination of the records it is seen that the essential rhythm is a slow sinus ar- 
thythmia with ventricular escape. This is most evident in Lead II, where there is a 
definite sequence between the P-wave and QRS group in the sixth and seventh com- 
plexes, followed by several escaped ventricular beats in which the P-wave is not evi- 
lent, being included in the QRS complexes. 
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Because of these findings a diagnosis of acute carditis, of undetermined etiolog 


The patient was placed on a régime of strict bed rest and sodium 


was made. 


salicylate gm. 1.0 q.i.d. 
On May 2, the heart sounds had become progressively weaker, and the systo 


The ventricular rate was 56 per minute, pulse rate 62 per 
minute. There still were no subjective complaints. An electrocardiogram taken on 
May 2, 1941 (figure 2) revealed a definite change from the preceding one. There 
was a regular sinus bradycardia. The P-R interval was slightly prolonged for 


15-year old boy (0.20-0.21 sec.), and the T-waves in Leads II and III 


murmur had reappeared. 


a er nA eomaronrinys 


Fic. 2. Electrocardiograms, May 2, 1941. 


Another tracing on May 16, 1941 (figure 3) showed 


much higher voltage 
has remained at that level ever si 


crease in the P—R interval to 0.16 sec. (It 
Otherwise there were no signiicant electrocardiographic changes. 

Clinically the patient remained afebrile and asymptomatic, and it was witl 
The salicylates were discontinued after 10 
On May 5, 1941 the sedimentation rat 
On May 7, the heart sounds 


ficulty that he was kept in bed 
without affecting the clinical course. 
dropped to 40 mm. per hour ( Westergren). 
definitely stronger in quality, chiefly the second mitral sound, but the systolic 1 
The sedimentation rate on May 12 was 27 mm. per hour, a1 
The improvement continued until on May 22 the s 
On 


murmur persisted 
May 19, 36 mm. per hour. 
were of normal quality and the mitral murmur had become much softer. 


26 the sedimentation rate had dropped to 18 mm. per hour, and on June 2 it 


fell to 5 mm. per hour. 
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The patient was allowed up on June 2, 1941 and was well for three weeks when 
headache, fever, and mild abdominal pain recurred. The sedimentation rate at this 
time was 52 mm. per hour (Westergren) but there were no changes in the heart 
sounds or cardiac rhythm, and the electrocardiogram showed no changes over the 
preceding tracings. The patient became asymptomatic and afebrile following this 
first day, but his sedimentation rate was elevated for three weeks before returning 
to normal. 

All through this illness the paucity of symptoms and lack of findings, other than 
the cardiac changes, were striking. One could not definitely state that this was 
rheumatic carditis though it closely simulated it. In an effort to establish a possible 
cause, immunological studies of the blood for determination of recent hemolytic strep- 
tococcus infection were performed. Unfortunately no throat cultures were made 
at any time. 

On May 9, 1941 an antistreptolysin titer was determined at the Arthritis Labora- 
tories of the New York University College of Medicine, and a markedly increased 
titer (1: 1,000) was found. Another determination on May 22, 1941 was 1: 2,500, 
showing a definite rise in the titer and indicating a recent infection with the hemo- 
lytic streptococcus. Further antistreptolysin studies were not done. 

The subsequent course has been uneventful. The slight mitral murmur dis- 
appeared in three months and has never returned. The patient has not developed any 
additional cardiac murmurs, enlargement, or irregularities of rhythm. After six 
months of modified rest, he returned to a normal adolescent life without ill effect. 
He has had several mild respiratory infections but has shown no cardiac changes 
subsequent to them. At present the patient is serving in the Infantry, having gone 
through the European Campaign without difficulty, and is entirely well. 


DISCUSSION 


It has been known for many years that rheumatic fever and other hemolytic 
streptococcus infections can affect the conduction system of the heart. As a rule 
the earliest sign of rheumatic carditis is prolongation of the P—R interval, vary- 
ing from a transient increase to complete A—V dissociation. It has been believed 
that these findings were produced by inflammatory changes in the region of the 
A-V node or the main Bundle of His. However, Bruenn in 1937* was the 
first to show that this interference in A—V conduction might be a vagus effect as 
the P-R interval could be shortened by atropine. His work has been sub- 
stantiated by Keith,> Wendkos and Noll.* More recently, Gubner, Szuchs and 
Ungerleider * reported increasing the P—R interval in acute rheumatic fever by 
compression of the carotid sinus, a very practical illustration of heightened vagal 
activity in rheumatic fever. That these changes might not be due to increased 
vagal tone alone has been suggested by the work of Valy Menken,* and Loewi 
and Navratil. The latter workers have shown that vagal activity is influenced 
not only by the amount of acetylcholine released by the vagus nerve endings, but 

by the rate of destruction of acetylcholine by the tissue enzyme, choline 
rase. The activity of the choline esterase is greatly influenced by pH, being 
most effective in an alkaline pH. Menken * has shown that inflammatory tissue 
tends to lower the pH. It is therefore probable that the lessened activity of 
choline esterase in inflammatory tissue allows the acetylcholine produced to 
exert a greater physiological effect on the conduction system than in normal 


hearts. 
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As is well known, the vagus exerts its most marked effect on the S—A nod 
depressing it and producing such states as sinus arrest (S—-A blotk) or A-V 
nodal rhythm. In view of this physiological mechanism, it can easily be se: 
how increased vagal tone (or diminished activity of choline esterase) in the case 
reported could account for the slowing of the impulse rate at the S—A no 
and produce the ventricular escape noted in figure 1. Apparently there w 
some impairment of the A—V conduction as well, for in figure 2 there is see 
transient prolongation of the P—R interval which has returned to normal lin 
in figure 3. 


Fic. 3. Electrocardiograms, May 16, 1941. 


The site of this increased vagal activity in the case reported—be it rheu 


fever or a closely allied state—is rather unusual in that the primary site of d 


age seems to have been the S—A node with its subsequent depression, allowing 
development of the electrocardiographic pattern reproduced in figure 1. White 
reported a similar case several years ago in a nurse convalescent from tonsil 

In the case reported above an important problem arose as to the etiology 0! 
the conduction defect. In the absence of other manifestations of rheumati 
fever, it was not believed that a diagnosis of rheumatic carditis could be estab 
lished. Acute interstitial carditis—so-called Fiedler’s disease—was considered 
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but ruled out as the patient clinically was too well. No evidence was present 
of a preceding infectious disease (diphtheria, influenza, typhoid fever, pneumonia, 
scarlet fever), which might have caused the carditis. It was therefore felt that 
a study of the antistreptolysin titer might help inasmuch as the hemolytic strepto- 
coccus toxin is known to be capable of producing just such an electrocardio- 
graphic pattern. The elevated titer on the first examination, with a marked 
ncrease two weeks later, definitely indicated that a recent hemolytic strepto- 
coccus infection had occurred and was in all likelihood. the cause of the carditis. 
It is felt that this laboratory aid should be utilized when one is dealing with evi- 
dence of carditis in which the clinical history and findings do not suggest a 
definite etiology, since hemolytic streptococcus infection can occur asympto- 
matically. 


CONCLUSIONS 


1. A case of carditis of indefinite etiology is presented. 
By means of study of the antistreptolysin titer it was found that a recent 
hemolytic streptococcus infection had occurred which most probably was the 


? 


ause of the carditis. 

3. A rather unusual form of conduction defect in carditis—slow sinus ar- 
rhythmia with escaped ventricular beats—was found. 

4. The pathological physiology accounting for the arrhythmia is briefly dis- 
ussed. 

5. The use of repeated antistreptolysin titer studies is recommended as an im- 
portant diagnostic aid in cases of carditis of obscure etiology. 
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A CASE OF BACTEREMIA DUE TO AN UNIDENTIFIED 
GRAM-NEGATIVE PASTEURELLA-LIKE BACILLUS 
WITH RECOVERY FOLLOWING STREPTOMYCIN 
THERAPY *? 


By EMANUEL AppeLBAuM, M.D., F.A.C.P., and MAXweLt GELFAND, M.D., 
New York, N. Y. 


RECENT reports have suggested that streptomycin is of therapeutic value 
the treatment of diseases caused by a variety of gram-negative pathogens. U; 
to the present time, however, the total published clinical data on the use of this 
antibiotic agent are limited. It seems, therefore, worth while to record a case 
of bacteremia due to an unidentified gram-negative bacillus in which recovery 
appeared to follow the use of streptomycin. 


Case REpoRT 


History. A male, aged 29, was admitted to Bellevue Hospital on December 4 
1945, complaining of chills and fever of three weeks’ duration. Five weeks prior to 
admission the patient was discharged from the army, having served in Louisiana 
Mississippi, and the Aleutians. In addition to the chills and fever the patient con 
plained of headache, vomiting and intense pain in the calves, more marked on the 
right side. There was, however, no swelling of the extremities or skin eruption 
For two weeks prior to admission the patient had received a course of combined 
sulfonamide and penicillin therapy. 

The past history was essentially negative. 

Physical Examination. On admission the patient appeared acutely ill but 
well oriented and codperative. The temperature was 104.8° F., the pulse 92, and the 
respiratory rate 28. The eyes, ears, nose and throat presented no abnormal findings 
The lungs appeared clear. The heart was normal in size and had a regular sinu 
rhythm. A soft systolic murmur, however, was heard over the entire precordium 
There was no enlargement of the liver and the spleen was not felt. Both calves wet 
tender and a suggestive Homans’ sign was elicited on the right side. There was 
icterus or skin eruption. A few small discrete and moderately tender lymph node 
were felt in the axillae. There was no nuchal rigidity and the reflexes were physi 


4 


J 


logical. 

Laboratory Data. The red blood cell count was 3,800,000 with 9.5 grams of 
hemoglobin and the white blood cell count was 7,950 with 88 per cent polymorp! 
nuclears, of which 6 per cent were stab forms. The urine showed a faint trace of 
albumin and a few white blood cells, but was sterile on culture. The erythrocyt 
sedimentation rate was 42. A roentgenogram of the chest was reported to s! 
an early pneumonitis on the right side. The electrocardiogram was normal. Sever 
blood smears were negative for malarial plasmodia. Blood agglutinations 
typhoid, paratyphoid, typhus, dysentery, brucellosis, meningococcemia, tularemia ; 
inféctious mononucleosis were all negative. While the precipitin test for trichinosis 
was positive in a dilution of 1: 1,280, the complement fixation test for this infection 
Was negative on two occasions. The stools failed to show parasites and yielded 


ad 





* Received for publication July 20, 1946. 
From the Fourth Medical (New York University) Division, Bellevue Hospital and t 
Bureau of Laboratories, New York City Health Department. 

+ Streptomycin used in this case was kindly supplied by E. R. Squibb & Sons and by 
Charles Pfizer & Co. 
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negative cultures for typhoid, dysentery and salmonella. The spinal fluid was essen- 
tially normal. A diagnosis of bacteremia was established, however, when a gram- 
negative bacillus was isolated from the blood cultures taken on the second and third 
days following admission. 

Despite careful and extensive study the isolated gram-negative bacillus could 
not be definitely identified. On smear the organism resembled closely H. influenzae 
but it did not require blood for growth. When first isolated it appeared to grow 
best below the surface in semi-solid media. However, this tendency disappeared 
quickly and the organism grew luxuriantly on most media at 22° C. and 37° C. The 
bacillus was non-motile, possessed no capsule and produced acid but not gas from 
glucose, lactose, sucrose, and levulose. A possible relationship between this bacillus 
and the Pasteurella group was suggested by Dr. Gregory Shwartzman. When 
tested for sensitivity to chemotherapeutic agents, the organism was found to be 
extremely resistant to sulfadiazine and withstood also 20 units of penicillin and 
25 units of streptomycin per cubic centimeter. 

Therapy and Course. For the first six days the patient received only supportive 
treatment. During this period no subjective or objective changes were noted. The 
septic temperature continued, showing one or two daily spikes (chart 1). In addition 
the patient experienced frequent chills, lasting from five to 20 minutes and also bouts 
of nausea and vomiting. When the positive blood ‘culture was reported on the 
seventh hospital day, penicillin therapy was begun. Two hundred thousand units 
of this drug were given on that day, followed by daily doses of 750,000 and later 
250,000 units. The total amount of penicillin administered over a period of eight days 
was 3,950,000 units. In addition the patient received a short course of sulfadiazine 
for a total of 23 grams. No improvement was noted during the period of combined 
penicillin and sulfadiazine therapy. Because of the appearance of conjunctival 
petechiae on the eleventh hospital day and also because of the impression that the 
apical systolic murmur had become more prolonged and somewhat harsher, the 
presence of bacterial endocarditis was suspected. 

On the fourteenth hospital day, penicillin and sulfadiazine were discontinued and 
streptomycin administration was started, 125,000 units being given intramuscularly 
every two hours for 13 days, a total of 16,825,000 units. The day following the in- 
stitution of streptomycin therapy there was slight but definite amelioration of sub- 
jective syioptoms but no other significant changes. As shown in chart 1, the blood 
culture taken on the day streptomycin was started and five subsequent cultures were 
all sterile. On the twenty-fourth hospital day conjunctival petechiae reappeared. 
At the same time a suspicious Osler node was noted on the margin of the left palm. 
[he supply of streptomycin was depleted on the twenty-seventh day and none was 
administered on the twenty-eighth and twenty-ninth hospital days. The patient's 
temperature nevertheless dropped to normal (chart 1) and, with the exception of a 
temporary rise to 102° F. on the thirtieth day, was never again elevated above 100° F. 
From that time clinical improvement was marked and progressive. 

Since the presence of bacterial endocarditis was suspected, streptomycin therapy 
was resumed on the thirtieth hospital day, when the rise in temperature occurred. 
One-half million units of the drug was given intramuscularly every three hours for 
14 days, a total of 52.5 million units. The patient continued to improve steadily and 
he regained strength and vigor. The apical systolic murmur became less distinct. A 
slight anemia was still present but the white blood count and the erythrocyte sedi- 
mentation rate were both normal. The roentgenogram showed the lungs to be clear 
and the heart to be of normal size and shape. The patient was discharged on Feb- 
ruary 9, 1946, the sixty-seventh hospital day, afebrile and completely asymptomatic. 
During the subsequent three and one-half months he has remained well. 
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CoMMENT 


The diagnosis of bacteremia was established by two positive blood cultures. 
The causative organism was a gram-negative bacillus whose identity could not be 
determined even after exhaustive studies. However, a relationship with the 
Pasteurella group was suggested. Because of the appearance of petechiae, 
changes in the quality of the apical heart murmur and the presence of a sus- 
picious Osler node, bacterial endocarditis was suspected at one phase of the 
illness. However, the evidence for this diagnosis seemed insufficient. At the 
time of the patient’s discharge the heart appeared normal except for the presence 
of a faint systolic apical murmur. 

In spite of the organism’s resistance and the relatively small amount of 
streptomycin in the blood (table 1), recovery appeared related to this drug. As 


TABLE I 


Streptomy« in Blood Levels 


Date Units Per Cubic Centimeter 
ee nr Se 7.2 
vl ane rey rt ar eae 4.8 
SE 6 5b ine skank eoreeaad ox wes 3.0 

CE 14 aka nesaweeacaneeeaaees 12.5 


Reimann ' recently pointed out, the susceptibility of an organism to streptomycin 
and the concentration of the drug in the blood do not bear a strict correlation as 
regards clinical outcome. 

It is, of course, difficult, if not impossible, to rule out spontaneous recovery. 
Perhaps in support of this is the fact that the blood culture taken on the day 
streptomycin was instituted, was sterile. On the other hand, the previous use 
of penicillin and sulfadiazine may have interfered with the result of the blood 
culture. Unfortunately, para-aminobenzoic acid and penicillinase were not used 
in the culture media. 


SUMMARY 


We have recorded a case of bacteremia due to an unidentified gram-negative 
Pasteurella-like bacillus. The presence of bacterial endocarditis was suspected 
but could not be established. The patient was treated at first with penicillin and 
suliadiazine and then with an intensive course of streptomycin. Recovery in 


+} 


is case seemed to have been brought about by streptomycin. 


Vote: The authors wish to acknowledge their indebtedness to Miss Ruth Gosling and 
Mrs Carolyn Falk of the Health Department Bureau of Laboratories and to Dr. Gregory 
Shwartzman of The Mount Sinai Hospital for valuable assistance and suggestions. 
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CAROTID BODY TUMOR* 


3y Ropert Scuwartz, Lt. Col., M.C., and Leonarp J. ABRAMOVITZ, 
Captain, M.C., Aspinwall, Pennsylvania 


THE carotid body is an encapsulated, glandular structure located at or ne 
the bifurcation of each common carotid artery. Normally, it is the size of a rice 


grain or smaller, reaching full development at 20 years. In man, it is difficult to 


demonstrate the carotid body grossly. Description of the carotid body dates 


back to 1743, but its functions were not understood until recent years. The 


carotid bodies (and aortic bodies) are sensory receptors which are stimulated 
by chemical changes in the arterial blood.’ This is in contrast to the receptors 
of the carotid sinus and aortic arch which respond to alterations in arterial pre 
sure, and are, therefore, pressoreceptors. Such chemical factors in the blo 
as lowered oxygen tension, decreased pH, increased carbon dioxide tension, i 
creased blood temperature, and certain drugs (cyanides, sulfides, nicotine, 
lobeline, and papaverine) will stimulate the carotid bodies. The physiological 
response consists of increased respiration, increased sympathetic nervous system 
activity, and increased cerebral cortical activities. ‘These chemoreceptors are 
important to man during emergencies such as anoxia, but apparently have 
important function under normal conditions, and they are not essential to life. 

The gland is thought to be derived from the sympathetic nervous system 
because chromaffin-positive cells have been demonstrated in its structure. ‘The 
carotid body, therefore, is thought to be homologous to the medullary portion 
of the adrenal gland. Histologically the gland is composed of a connective 
tissue framework with masses of polyhedral cells grouped about blood capillaries. 
Large cells may degenerate and form cavities. In addition, many nerves are 
also present. It has been classed by some writers as a paraganglion, analogous 
to the adrenals and hypophysis. 

Tumors of the carotid body are rare. They have been designated as para- 
gangliomas * and peritheliomas.* ‘To date, some 200 odd cases have been re 
ported in the literature. Males and females are affected with equal frequency 
The majority of cases (70 per cent) occur between the ages of 40 and 60 years. 
In most instances involvement is unilateral, with no preference for either side 
of the neck. 

It is thought that some disturbance in the course of physiological regress 
overtakes the gland and results in tumor formation. These tumors exhibit the 
same histologic character as does the normal gland. Usually they possess an 
alveolar structure, the alveoli being bordered by delicate capillaries. Occasi 
ally, there is no definite arrangement, and the cells have a diffuse arrangement, 
so that the appearance suggests a carcinoma. Grossly, the tumors are round 
lobulated, encapsulated masses of variable size. On section a vascular, grayish 
red or slightly brown appearance is noted. These tumors are usually slow 


growing and benign. They have been under observation on the average for six 





* Received for publication December 11, 1945. 
Published with permission of the Medical Director, Veterans Administration, who 
assumes no responsibility for the opinions expressed or conclusions drawn by the author 
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to seven years in the reported cases before being excised. In 20 to 30 per cent 
of cases recurrence has been described, and there are a few reports of lymph 
node or cerebral metastases. 

As a rule, there are no symptoms except for the presence of a slow-growing, 
painless mass in one side of the neck. When symptoms do occur, they result 
from invasion of or pressure on adjacent structures, such as the vagus nerve, 
recurrent laryngeal nerve, sympathetic nerves, pharynx and esophagus. ‘There 
may be bradycardia, syncope, Stokes-Adams syndrome, dysphonia, hoarseness, 
dysphagia, headache, tinnitus, exophthalmos or Horner’s syndrome.* 

In only 10 per cent of reported cases of carotid body tumor has the correct 
diagnosis been made preoperatively. These tumors are commonly confused with 
branchial cyst, aneurysm, aberrant thyroid gland, tuberculous or non-specific 
adenopathy, abscess, or metastatic carcinoma. The diagnosis should be con- 
sidered in all cases of painless, slow-growing tumors situated in the anterior, 
superior, cervical triangle, which have lateral but not vertical mobility. Oc- 
casionally, bulging into the pharynx is noted. Attachment to the skin is never 
noted. Often, a bruit, thrill, or non-expansile pulsation is present which can be 
abolished by compressing the carotid artery below the tumor; such compression 
may temporarily decrease the size of the mass. 

lreatment consists of complete surgical removal. Since the carotid vessels 
are so intimately related to the growth and often pass through it,® operation is a 
formidable procedure. In 50 per cent of cases, it has been found necessary to 
ligate the carotid vessels, thus accounting for the high operative mortality (25 
per cent), death being due to hemiplegia. Post-operative morbidity is similarly 
high (another 25 per cent) due to injury of adjacent structures at the time of 
operation. Accurate preoperative diagnosis can reduce the danger of surgery. 
Prophylactic treatment should be carried out in the form of progressive, sys- 
tematic compression of the common carotid artery for several weeks. If com- 
plete obliteration cannot be withstood without inducing syncope, surgery should 
not be attempted. Irradiation has been recommended as an alternative in such 
CdsCs, 

Case REpPoRT 

. M., a 50-year old white male, farmer by occupation, was admitted to the 
veteran's Hospital, Aspinwall, Pa., on June 19, 1945 for treatment of “neurocir- 
culatory disturbance and enlarged gland in the neck.” ‘The patient had noticed a 
slowly growing, painless swelling in the left side of his neck for a period of five years. 
He claimed the mass varied in size from time to time. There had been brief episodes 
of palpitation during these years. In January, 1945, the patient suffered an illness 
manifested by extreme weakness, slow pulse (44 per minute), and low blood pressure 
which confined him to bed under the care of a physician for a period of two weeks. 
During this illness, he also complained of vague left-sided headaches, mild vertigo, 
sweating, palpitation and pressure sensations in the left side of his neck. No history 
of dysphagia, dysphonia or syncope was elicited. The past and family histories were 
non-contributory. 

Examination revealed a well developed and nourished, ambulatory, white male 
who appeared to be in no acute distress. In the left superior, anterior cervical 
triangle, under the border of the sternocleidomastoid muscle, there was.a round, 
plum-sized, non-tender mass. The overlying skin was freely movable, but the mass 
seemed attached to the underlying deep structures; it could be moved readily from 
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side to side, but had no vertical mobility. The mass was moderately compressible 
It did not move when patient swallowed. Pressure on the tumor and adjacent struc- 
tures of the neck caused no untoward symptoms. The patient’s eyes were sym- 
metrically prominent, his pupils were entirely normal, and there was no ptosis. No 
thermal or moisture changes were noted in the skin of the face and neck. Examina- 
tion of the heart and lungs was negative. The blood pressure was 120 mm. Hg 
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Fic. 1. - Low power magnification of carotid body tumor. 
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systolic and 90 mm. diastolic; pulse rate varied between 60 and 64 per minute. 
were no other abnormal physical findings. 

Laboratory studies revealed a normal blood count and urinalysis. 
fixation and precipitation tests for syphilis were negative. The electrocardiogra! 
A teleoroentgenogram revealed nothing remarkable in the 
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was entirely normal. u 
monary fields or cardiovascular outline. 

Diagnoses were made of neurocirculatory asthenia and branchial cyst. 
1945 operation was performed under sodium pentothal general anesthesia. 
3 cm 
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extremely vascular, spherical, well-encapsulated tumor, approximately 
diameter, was found beneath the upper portion of the left sternocleidomastoid mu 
The tumor pulsated synchronously with the heart and a large artery was seen to e! 
its lower pole, pass along the antero-medial border, and divide into three bran 
Numerous dilated veins covered the entire surface of the tu 
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Digital compression of the large artery entering the tumor produced no untoward 
symptoms. This vessel and numerous other arteries and veins connected with the 
tumor were ligated and divided, and the mass excised. The tumor, when sectioned, 
had a reddish-brown, fairly homogeneous appearance. The operative diagnosis was 
aberrant thyroid gland. , 

Microscopic report by the pathologist described a densely cellular tissue without 
recognizable normal architecture. The stroma contained fibrous strands and large 
lood vessels. The cells were large, pale, ovoid or vesicular, and were arranged 
in atypical alveolar nests. In some areas, the cells were closely packed in papillary 

sses, with densely staining nuclei. The original pathologic impression was papil- 
adenocarcinoma, origin undetermined. 


[he post-operative course was entirely uneventful. In view of the patho- 
logical report, further clinical studies, a second roentgenogram of the chest, and 
gastrointestinal roentgenograms were performed in search of a primary malignant 
focus, but none could be found. Broncho-esophagoscopy was contemplated 
as the next procedure. At this time, however, a report in the literature was noted 
describing a tumor of the carotid body,® which immediately brought to mind our 
case. A review of the clinical picture and microscopic section (figure 1) con- 
firmed this diagnosis. The patient was discharged from the hospital in good 
health on August 1, 1945. 


SUMMARY 
\ case report and brief review of carotid body tumors have been presented. 
Surgical removal of the tumor in our case was performed uneventfully, despite 
failure to make the correct preoperative diagnosis. This condition should be con- 
sidered in all tumors of the anterior cervical triangle so that correct treatment 
be instituted prior to operation. 
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VISCERAL LEISHMANIASIS (KALA-AZAR): 
REPORT OF A CASE * 


3y CuHartes D. Marpte, M.D., New York, N.Y. 


VISCERAL leishmaniasis (kala-azar) is a chronic and, in untreated cases, a 
highly fatal infectious disease characterized by a persistent fever of an alternating, 
remittent, or intermittent type, progressive weight loss, weakness and emaciation, 
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progressive anemia, splenomegaly and hepatomegaly, severe reduction of tly 
leukocytes, particularly of the granulocytes, and by the demonstrable presenc: 
of the causative parasite in the spleen and bone marrow. The disease is p 
duced by the protozoan, Leishmania donovani which is transmitted from pet 
to person by the bite of one or ‘more species of blood sucking sandflies of the ge: 
phlebotomus.' There is a possibility that the disease may be transmitted also 
through the ingestion of contaminated food or drink or by droplet infecti 
In the human host the protozoan appears in the form of inclusion bodies (Leish- 
man-Donovan bodies), but in the intermediate host and upon culture (NNN 
medium) the Leishmania assumes a leptomonad (flagellated) form. The dis 
ease is ordinarily considered a tropical disease, though it actually occurs e 
demically and epidemically in southern Russia, India, China, the Near East, th 
Mediterranean basin, and in other parts of Africa and Asia. More receutl) 
cases of visceral leishmaniasis have been reported from South America. 

The onset of visceral leishmaniasis is ordinarily insidious and its cours 


us 


characterized frequently by remissions and exacerbations. Occasionally th 
onset is acute and the course, rapidly fatal. The fever may be intermittent 
remittent, or sustained and is characterized by diurnal remissions at some stag 


of the disease in 25 to 50 per cent of cases. There is progressive weight loss 
and weakness leading to profound emaciation. Enlargement of the spleen is 
progressive and not infrequently the lower border can be palpated below the 
level of the umbilicus. The large size and firm consistency of the spleen 
trasts with the softer, smaller spleen observed in typhoid fever and in malari 
Ordinarily the enlargement of the liver occurs later and is less conspicuous 1! 
that of the spleen. There is a progressive anemia, ordinarily of a normochro: 
normocytic or macrocytic type. The total white blood count is marké 
depressed, frequently to 1,000 or 2,000 cells, and the granulocytes constitute onl) 
5 to 20 per cent of the total count. The fatality rate in untreated cases 
proaches 90 per cent. Death is ordinarily the result of intercurrent infectior 
The diagnosis is established by clinical and laboratory observations. Tv 
is a history of residence in an area in which the disease is endemic and 
possible exposure of the patient to the bite of a sandfly. There are the physical 
findings of weakness, emaciation, hepatomegaly, splenomegaly, and, frequently, 
the typical fever. The anemia and the leukopenia are demonstrated by a blood 
count. Inclusion bodies typical of the disease may be recovered in material 
obtained by splenic, or sternal puncture and rarely from the peripheral blood 
The leptomonad form of the parasite may be demonstrated by culture of th 
blood, preferably that from the spleen, or marrow, on NNN medium. 


ré 


+ 
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roborative laboratory tests include the aldehyde (formol-gel) test of Napier, 
neostibosan test, the water-precipitation test (globulin-precipitation test, Ray's 
test) and the complement-fixation test.* The differential diagnosis includes 
malaria, typhoid fever, other diseases producing enlargement of the splee: | 
hemopoietic diseases producing anemia and leukopenia. 

Complications include a specific dysentery due to severe infection o! 
intestine with Leishmania, hemorrhagic phenomena, cutaneous lesions due to 
disease itself, secondary bacterial invasion due to the generally loweré 


1 
\ 


sistance and to the defective phagocytic power of the blood, and, as is frequent!) 


the case with tropical diseases, the presence of other endemic tropical infe 
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Specific treatment with antimony compounds is highly successful. Pioneer 
treatment with trivalent antimony compounds (potassium antimony tartrate and 
Fuadin) was only moderately successful and was associated with relatively 
frequent toxic reactions. Pentavalent antimony compounds, of which the most 
commonly used are Neostam (Burroughs and Wellcome) and Neostibosan 
(Winthrop), give a high percentage of cures and fewer toxic reactions. These 
compounds in doses of 0.2 to 0.3 gram are injected intravenously on alternate 
days until a total dose of 3.0 to 6.0 grams has been administered. In resistant 
cases a subsequent course of treatment may be necessary, but should not*be given 
immediately since clinical improvement and the disappearance of the parasite 
from the blood may not occur for several weeks after the completion of any 
single course of treatment. Supportive treatment should include a diet high 

| calories, protein and vitamins, supplemented by parenteral therapy as neces- 
Blood transfusions are indicated frequently. 

rhe following case illustrates the classical history, symptoms, signs and 
course of the disease as modified by adequate pentavalent antimony treatment, 
which, in this instance, included two courses. An additional feature is the con- 
current tertian malaria which was treated promptly and effectively. 


Case REPORT 


\ 24 year old white male entered an AAF Regional and Convalescent Hospital, 
on December 16, 1944 complaining of chills and fever every third or fourth day for 
about three weeks. 

The patient's past history, prior to his overseas service, was not remarkable. 
Parents and siblings were alive and well and there was no history of familial disease. 
He had gone overseas in November 1941 and had spent 34 months in India. He 
had never taken suppressive treatment for malaria during his overseas service. He 
had experienced several attacks of chills and fever during the time spent in India and 
was treated with quinine on one occasion in 1943. Other attacks of chills: and fever, 
which he assumed to be malaria, were self-treated with quinine. There had been 
several attacks of diarrhea in India, but he had never been hospitalized and no at- 
tempt had been made to determine the cause of these attacks. He was hospitalized 
in India for three weeks because of jaundice, the etiology of which remained un- 
known. The patient returned to the United States on November 18, 1944 and six 
days later suffered an attack of chills and fever which recurred every third or fourth 
day until hospital admission. There had been some abdominal pain for a fortnight 
prior to entry, but no vomiting or diarrhea. There had been a mildly productive 
cough, profuse night-sweats and some nausea in the mornings, with an associated 
weight loss of 15 pounds in the two months prior to entry. The patient complained 
of irritability, nervousness and insomnia. 

Upon admission, the patient appeared acutely ill and exhibited great weight loss 
and emaciation. His skin was warm and dry. Ears, eyes, nose and throat were 

The liver edge was 
felt two centimeters below the costal margin and was slightly tender, while the edge 
of the spleen was palpable below the level of the umbilicus, but was not tender. 
There were small palpable lymph glands in the cervical, axillary, epitrochlear and 
inguinal regions. The skin was pale and did not exhibit the dusky color frequently 
described in patients with kala-azar. Laboratory observations, on admission and 
subsequently, are summarized in charts 1 and 2. 

\ course of atabrine therapy, starting with an intramuscular injection of 0.4 
gram and continuing with 0.1 gram three times a day orally, was given despite the 
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failure to demonstrate plasmodia in the peripheral blood. There was transient 
provement on this therapy, but it soon became apparent that the response 

incomplete. Malarial parasites were never demonstrated in the blood in the hospit 
laboratory, but were discovered in smears of splenic blood sent to the Army Med 
Center. The possibility of visceral leishmaniasis was considered because of th 
facts: (1) The patient had spent 34 months in an endemic region in India; (2) 1 


diurnal remissions in the fever (figure 1); (3) The enlarged liver and spleen; 
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CHART 1 


(4) The blood findings which included an anemia and a leukopenia with re 
Che diagnosis was confused by the report of a positive aggluti 


lymphocytosis. 
Confusion persisted when a slow lactos« 


in high titer for typhoid H-antigen 
bacillus was obtained from the stool. A _ sternal 
puncture on the tenth day of hospitalization failed to reveal Leishman-Dor 
Five indirect transfusions of 500 cubic centimeters of whole blood were 


menting gram-negative 


bodies. 
bétween December 23, 1944 and January 17, 1945 to combat the anemia and e1 
tion and the patient’s condition, despite the daily high fever, improved somewhat 
December 29, 1944 a sternal and a splenic puncture were done and large numbx 


inclusion bodies typical of those found in visceral leishmaniasis were demonst . 
in smears of material obtained from both of these sources. 

Specific treatment for leishmaniasis was initiated on December 30, 1944 i. 
0.2 gram of Neostam was given intravenously without untoward reaction s] 
ment was continued according to the schedule in chart 1, with Neostam tj 
intravenously in doses.of 0.2 or 0.3 gram on alternate days through Februa: S Ci 
1945, a total number of 26 injections and a total dose of 6.2 grams of Neostam. VU ce 


February 25, 0.2 gram of Neostibosan was given intravenously and this was fol 
with injections of 0.3 gram on alternate days until 10 injections had been gi 
ims of Neostibosan. Other medications given during the 
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course of hospitalization included oral and parenteral vitamins B and C, ferrous 
sulfate, sedation as necessary and a high caloric diet. 

Splenic punctures were performed on December 23 and 29, 1944 and on January 
) 1945. Leishman-Donovan bodies were demonstrated by smear and the lepto- 
onad form of the parasite by culture on each occasion. 
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Cuart 2. 


[he first indication of improvement occurred during the first week in January 
hen the temperature curve started downward and the diurnal remissions ceased 
gure 1). There was a slow, but general subjective and objective improvement 
which began at about this same time and the patient's weight increased slowly from 
120 to 136 pounds (chart 1). There was a transient clinical jaundice following an 
injection of Neostam on January 11, but this disappeared overnight. The edge of the 
spleen could be palpated below the umbilicus until the middle of February at which 
time it was noted that the organ, previously oval in contour, had become more pan- 
cake shaped. The spleen was definitely smaller and had receded upward two or more 
centimeters by the middle of March. 

Laboratory studies, presented graphically in charts 1 and 2, are summarized as 
follows: The moderately severe anemia present on admission was improved tran- 
siently during the latter part of January, but was not permanently corrected until the 
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periods during hospitalization. 
before specific pentavalent antimony therapy had been initiated. 
in the temperature curve. The pulse rate is elevated roughly in proportion to the temperatur 
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Graphic records of the temperature and the pulse curves typical of var 


(a) Observations from the ninth through the fourteenth 
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Fic. 1 (b). Observations from the twenty-first through the twenty-sixth day 
in the course of treatment with Neostam. Temperature curve is lower and do 
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middle of March. The total white blood count was reduced to 2,600 cells on entry 
ind the lowest count was 1,800 cells. The total count remained at a level of approxi- 
mately 2,000 cells per cubic millimeter until the middle of January when it began to 
increase in a slow curve. The polymorphonuclear cells were proportionately reduced, 
eaching a minimum of 17 per cent on January 10, but increasing in proportion 
to the total white blood count after the middle of January. The urine did not at any 

Wes 


; Deo 
Mootd 


~ ‘FEBRUARY 1945 






Dey of 
Ds 


TEMPERATURE 


Fic. 1 (c). Observations from the sixty-third through the sixty-eighth day, late in 
the course of Neostam therapy. Note the relatively flat temperature curve, but the per- 
sistent elevation of the pulse rate. 


time contain more than a trace of albumin and a few pus cells. The sedimentation 
rate was extremely rapid through March, but was normal in June 1945. The plasma 
proteins were consistently normal in amount and the albumin-globulin ratio was not 
disturbed. The bleeding time was not prolonged at any time, but the clotting time, 
as determined by the Lee-White method, was ordinarily above the limits of normal. 
Prothrombin activity was reduced to about 50 per cent of normal activity during the 
irst month, but slowly increased to 100 per cent of normal activity during antimony 
therapy and remained at a normal level. At no time was the icterus index above 
normal, but the indirect Van den Bergh reaction was slightly elevated during treat- 
ment. The aldehyde test of Napier was repeatedly negative except on one occasion 
iring early March, at which time a positive water-precipitation reaction also was 
obtained. The neostibosan test was negative. A variety of miscellaneous laboratory 
procedures, performed from time to time, were normal. 

Che patient was transferred to Moore General Hospital on March 29, 1945. He 
complained of weakness and his weight was five pounds below his usual level. Physi- 
cal examination was unremarkable except for the enlarged spleen which could be 
felt two centimeters below the costal margin. Except for a mild intercurrent infec- 
tion, the patient was asymptomatic during his stay at the general hospital. A splenic 
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puncture was performed on April 27, 1945 and stained smears, cultures and inocul 
tion of a Hamster with material so obtained failed to demonstrate Leishmay 
donovani in any form. Laboratory studies, included in charts 1 and 2, were norn 
except for a positive complement-fixation test for kala-azar, a positive cephal 
cholesterol flocculation test, and a prolonged blood clotting time. The patient w 
returned to the Regional and Convalescent Hospital, on June 21, 1945, without fu 
ther treatment and considered as cured. 

Examination upon reéntry to the Regional Hospital revealed a well nouris! 


male who exhibited none of the stigmata of chronic disease. The only abnormality 


upon physical examination was a palpable spleen, felt two to three centimeters bel: 
the left costal margin. Laboratory studies (charts 1 and 2) were normal exce 
for the prolonged clotting time of the blood. The course on the ward was afeb 
and uneventful and the patient was discharged as cured. 


DISCUSSION 
This patient demonstrated the classical clinical signs and laboratory finding 


of severe visceral leishmaniasis upon his initial admission to this hospital. 
particular interest is the temperature curve which presented diurnal remissi 


until modified by the effects of antimony therapy. The response to treatment 
with pentavalent antimony compounds, though delayed, was eventually satis 


factory. The need for relatively large amounts of antimony and _ protract 
treatment therewith may have been due to a long-standing infection by Li 
mania donovani. One or more of the several illnesses which the patient ex 
perienced in India, the repeated attacks of chills and fever, the recurrent 
rheas, or the jaundice, may have represented earlier acute episodes of visce1 
leishmaniasis. The impression was gained that improvement was more r: 


under treatment by Neostibosan than during the course of Neostam. This w 
supported by the patient's statements as to his subjective improvement. .' 
celerated improvement during treatment with Neostibosan might be explaii 
by the accumulated effect of the total amount of antimony administered rat 


than to the relative efficacy of the two compounds. However, during the latter 


period of treatment with Neostam there was some relapse in the patient’s feeling 


of well-being, and a definite relapse of his anemia and leukopenia (chart 
That these untoward effects may have been the result of toxic effects of Neostar 
is suggested by the clinical jaundice following one injection, by the occasior 
nausea and vomiting which followed other injections and by the elevatior 
the indirect Van den Bergh reaction during treatment with Neostam (chart 2 


The causative organism was demonstrated repeatedly in material obtained 


from the spleen and the bone marrow and positive reactions were obtained o! 
at least one occasion with three of the four confirmatory tests for the diseas 


The hematological changes, anemia, leukopenia and granulocytopenia, and thet 


correction under specific therapy were classical. That the blood cytology r 
mained at normal levels as long as the patient was observed, a period of tliret 
and one-half months following completion of antimony therapy, was evidet 
for the success of treatment. The delayed blood coagulation time, a_ well 
recognized feature of the disease,* was improved only transiently under treat 
although the bleeding time was normal on all occasions. The prothrombin a 
ity was greatly reduced initially, but improved steadily under treatment unt 
normal level was reached and maintained. Reduction of prothrombin a 
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in visceral leishmaniasis has been observed previously.° The erythrocyte sedi- 
mentation rate was greatly accelerated upon admission and throughout treatment, 
but was normal four months later. It is stated that the erythrocyte sedimenta- 
tion rate is probably greater in kala-azar than in any other disease,’ but such a 
statement must be questioned until it is determined that observed rates have 
been corrected for the effect of the ordinarily concurrent anemia. Altered 
sedimentation rate of the erythrocytes might well be anticipated in the majority 
of cases since it has been shown that there is an increase in the globulin fraction 
of the plasma, particularly in the euglobulin fraction in the disease. However, 
in the case presented, several determinations of the albumin-globulin fractions 
of blood proteins failed to demonstrate any increase in globulin. Blood platelet 
counts were not done, but there was no evidence of hemorrhagic phenomena at 
any time. 

At the time of the patient’s release from the hospital, four months after the 
completion of antimony therapy, he had accomplished completely, or to a satis- 
iactory degree, all criteria for cure of the disease, namely, recovery of weight 
and strength, establishment of normal blood cytology and biochemistry (except 
for the prolonged clotting time), complete recession of the liver and satisfactory, 
although incomplete recession of the spleen, and the absence of the parasite upon 
smear, culture and Hamster inoculation of material obtained by splenic puncture. 


SUMMARY 


\ case presenting the classical clinical features and laboratory observations 
of visceral leishmaniasis with apparent cure following treatment with pentavalent 
antimony compounds is presented in detail. The ordinarily accepted criteria 
{ cure were satisfactorily observed and maintained for four months following 
the completion of treatment. 
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EDITORIAL 
GENETIC ASPECTS OF SOME DISEASES OF THE BLOOD 


PRECISION in diagnosis, prognosis and therapy depends to a large degree 
on exactness in etiology. One cause, and by no means an unimportant one, 
of clinical abnormality is the gene. Major emphasis in the control of dis 
ease has been placed upon environmental factors in their broadest sense 
Thus tremendous strides have been made in recent years in the control of 
diseases of infectious or nutritional etiology. As the latter continue to be 
conquered one by one the influence of genetic anomalies becomes of greater 
relative importance. 

The use of the term 
is, as Crew points out, both mistaken and misleading. Congenital refers 
to a point in time rather than a cause. Even in this regard its use is inexact 
since a characteristic present at birth was in the majority of instances present 
in the fetus during intrauterine existence. The recent evidence that a virus 
infection, Rubella, occurring in the mother during the early months of preg 
nancy affects the development of the fetus, is an outstanding example of an 
extra-chromosomal factor resulting in “congenital” disease. Gregg,’ in 
Australia, in 1941, first noted the high incidence of infants with congenital 
cataracts born to such women. It is interesting to note that a significant 
number of these children were likewise afflicted with deaf-mutism and con- 


‘congenital’ in delineating disease of genetic origi 


genital heart defects. 

Even though the disease entity be of genic origin, the implication of 
heredity as a factor in etiology is not an indication that further medical 
progress is impossible. On the contrary, clear understanding of the genetic 
mechanisms offers hope of eventual control. 

Among recent contributions of the relatively young science of human 
genetics to clinical medicine may be mentioned the elucidation of the heredi- 
tary aspects of two varieties of so-called “erythroblastic anemia.” Reference 
is made on the one hand to the constellation of entities known as Cooley's or 
Mediterranean anemia and on the other to the group collectively called Ery- 
throblastosis Fetalis. In 1925, Cooley and Lee ®* first demarcated a blood 
dyscrasia, apparently limited to children, from the miscellaneous group 
known as von Jaksch’s anemia or “anemia infantum pseudoleucemica.” 
Although designated for some years as a purely pediatric syndrome it lias 
within recent time invaded the field of adult medicine as a result of the 
detection of a “carrier state” or mild variety of the disease. In its classical 
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form the disease is characterized as a chronic, progressive hypochromic 
microcytic anemia. The peripheral blood contains numerous normoblasts 
and there is a remarkable degree of anisocytosis and poikilocytosis, the latter 
frequently being ovalocytes and so-called “target cells.” When exposed to 
the action of hypotonic salt solutions, the cells show decreased fragility, a 
characteristic apparently dependent upon their abnormal thinness (lepto- 
cytosis). Splenomegaly, deposition of large quantities of iron-containing 
pigment in the viscera, characteristic mongoloid facies and skeletal changes 
are among the outstanding clinical and pathological features. The racial 
limitation to inhabitants, or descendants of inhabitants, of the Mediterranean 
littoral was early noted. Subsequent studies have revealed a handful of 
typical cases in other racial stocks. Cooley’s comments * upon the latter 
phenomenon are particularly apt, “When a disease-producing (genic) muta- 
tion takes place, it recurs first in the neighborhood of its origin. It is 
limited to a race in proportion to the clannishness and isolation of the people 
involved. The appearance in a negro or Chinese child must not be at- 
tributed to an unlikely racial cross. Such occurrences may be explained on 
the new appearance of mutations which set up new foci of the disease.” 

Since the severe variety of Mediterranean anemia was apparently in- 
compatible with life beyond childhood, hereditary transmission was at first 
deemed unlikely. The existence of a genetic etiological factor was, however, 
suggested by the studies of Angelini® and Caminopetros° of parents of 
typical cases. In 1940 and 1941 **° several groups of investigators in- 
dependently described a syndrome in adults of Italian descent characterized 
by splenomegaly, at times a slight microcytic anemia, slight hyperbili- 
rubinemia, skeletal changes demonstrable by roentgen-ray and decreased 
fragility of the erythrocytes. The presence of “target” cells was considered 
by some as pathognomonic of the state, but subsequent studies have indi- 
cated the non-specificity of this finding. The final link was completed 
between this relatively mild, frequently asymptomatic, state and typical 
Thalassemia (derived from the Greek word for Mediterranean) by demon- 
stration of characteristic changes in the blood of both parents of children with 
Cooley’s anemia. Decreased fragility of the red cells is a striking feature 
of both syndromes. 

(he patient with Cooley’s anemia is considered now to have inherited 
irom each of his parents the gene responsible for the entity, i.e., he is 

‘Cootey, T. B.: Hereditary factors in the blood dyscrasias, Am. Jr. Dis. Child., 1941, 
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homozygous in regard to this gene. Neel and Valentine’® designate this 
variety of the disease as Thalassemia Major. The heterozygote, 1.e., the 
individual with but one abnormal gene inherited from one parent will 
demonstrate the milder variety of the disease, referred to as Thalassemia 
Minor by Valentine and Neel. ‘The latter investigators believe it to be in- 
herited either as an incomplete recessive or semi-dominant character. Prior 
to 1942 Thalassemia had been regarded as a relatively rare entity, less than 
one hundred cases having been recorded up to that time. Survey of the 
hospital records in Rochester, N. Y. by Neel and Valentine” in 1945 re- 
sulted in the discovery of 11 cases occurring between 1928 and 1942. Dur- 
ing a similar period it was estimated that 26,044 children of Italian parentage 
were born in this community. Thus the disease occurred once in 2368 
births. From these data and employing the genetic concept mentioned 
above, it was estimated that Thalassemia Minor occurs in approximately 
one in 25 Italians. This estimate has not yet been validated by direct 
studies of representative samplings. 

Thalassemia is the first inherited disease of medical importance in which 
it is possible by appropriate laboratory means to detect carriers. Recently 
electroencephalographic studies have permitted similar observations in epi- 
lepsy.'” The clinical significance of Thalassemia Minor has yet to be eval- 
uated carefully. Many persons compensate for their individually deficient 
erythrocytes by an increased red cell count. Others fail to make this adjust- 
ment and go through life with subnormal values for hemoglobin and red 
blood cells. It seems probable that they are handicapped to the same extent 
as individuals with an iron-deficiency anemia of comparable degree with the 
added disadvantage that this is a chronic disorder. Clinical characteristics 
indicate that Thalassemia Minor must be considered in the differential diag- 
nosis of such entities as rheumatic fever, plumbism, atypical hemolytic 
jaundice and splenomegalies of undetermined etiology. 

The genetic characteristics of the various antigens which determine blood 
groups have been intensively studied and the literature is voluminous 
Serologic study of numerous pedigrees enabled Bernstein’ to evolve a 
theory regarding the inheritance of blood groups which has apparently with- 
stood the test of time. Blood group inheritance depends upon the presence, 
at a particular locus of a pair of chromosomes, of one of a group of thiree 
genes. Since the three genes responsible for the antigens A, B and O of the 
erythrocyte can only occupy individually a single locus they are termed 
multiple allelomorphs or alleles. In this series A and B are of equal 
dominance while O is recessive to each of them. Similar investigations have 
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'0 VALENTINE, W. N., and Nee, J. V.: Hematologic and genetic study of the tra: 
— of Thalassemia (Cooley’s anemia, Mediterranean anemia), Arch. Int. Med., 1944, |x 
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Thomas, Springfield, Ill. 
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been made of the agglutinogens M, N and P as well as of the phenomenon 
concerned with the presence or absence of the A, B, O antigens in various 
tissues and secretions of the body (the secretor, non-secretor mechanism ). 
The characteristics determined by these genes are entirely normal and have 
apparently little to do with clinical syndromes. Yet their significance for 
forensic medicine and anthropology cannot be gainsaid. Recent studies, 
however, point out some fundamental eugenic aspects of this knowledge. 
Waterhouse and Hogben * have recently published a statistical study of 
the blood groups of offspring of mothers belonging to group O. In children 
resulting from the mating of a group O mother with a group A father there 
was a net deficiency of 25 per cent Group A children. They calculated that 
8 per cent of all group A children concerned died; this represented 3 per cent 
of all conceptions. A pregnancy in which the mother is of one blood group 
while the fetus is of another is termed a “heterospecific” pregnancy. Fur- 
ther facts were also adduced, but are chiefly of evolutionary interest. 

More clinical interest attaches to the study of heterospecific pregnancies 
with regard to the recently discovered Rh antigen of human erythrocytes. 
\mple proof now exists for the predominant importance of Rh incom- 
patibility in the etiology of erythroblastosis fetalis.*° The significance of 
Rh incompatibility in the causation of hemolytic transfusion reactions has 
also been amply demonstrated. It may be of interest to review briefly 
some of the newer genetic concepts regarding the Rh factor. 

When first discovered, the Rh antigen was believed to be inherited on the 
basis of a single gene Rh and its recessive allele, rh. Human genotypes 
then were considered to be of three varieties, Rh Rh, Rh rh, and rh rh. 
Subsequent discovery of antibodies of different specificity indicated that the 
Rh antigen was not a single homogenous entity but rather that there were 
a variety of closely related Rh antigens within the erythrocyte. Weiner *® 
postulated that there were actually six allelic genes which might individually 
occupy a single locus ina chromosome. In 1941, Levine '' described, on the 
basis of an antibody discovered in the serum of the mother of an erythro- 
blastotic infant, another antigen of the human red cell which, because of its 
close but reciprocal relationship to Rh, he called Hr. The necessity of in- 
cluding this antigen within the sphere of the Rh group of antigens led to 
the proposal of another theory of the inheritance of Rh blood types by Fisher 
and Race.'* The latter theory seems thus far to conform more readily to 
actual clinical and laboratory findings. The Fisher-Race theory proposes 
that there are three closely linked pairs of genes which determine the Rh 
and Hr phenotypes (definitive type) of an individual. These genes are 

‘4 WaterHousE, J. A. H., and Hoesen, L.: Incompatibility of mother and fetus with 
respect to the iso-agglutinogen A and its antibody, British Jr. Soc. Med., 1947, i, 1. 

15 Levine, P.: The present status of the Rh factor, Am. Jr. Clin. Path., 1946, xvi, 597. 

16 Weiner, A. S.: The Rh series of allelic genes, Science, 1944, c, 595. 


\7 Levine, P.: Yearbook of pathology and bacteriology, 1941, pp. 508-513. 
18 Fisner, R. A., and Race, R. R.: Rh gene frequencies in Britain, Nature, 1946, clvii, 48. 
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designated C-c, D-d, E-e. Appropriate combinations of these result in the 
definite type of the individual. 

This may be looked upon as an example of the results which may be 
obtained by the fruitful collaboration of the geneticist and the clinician 
Erythroblastosis fetalis occurs approximately once in every 200 births, an 
incidence of about 0.5 per cent.’* It has heretofore had a high mortality 
By appropriate laboratory study it is now possible to predict its occurrence 
with a high degree of accuracy. Successful therapy of this disease of genetic 
etiology is perhaps not too far distant. 





19 Sacks, M. S., Kunns, W., and Jann, E. E.: Studies in Rh iso-immunization, An 
Jr. Obst. and Gynec. (in press). 








REVIEWS 


lhe Nervous Child. By H. C. Cameron, M.D. 252 pages; 19x 12.5 cm. 1946. 
Oxford University Press, New York. 


In his fifth edition, Dr. Cameron has preserved the keen insight into the emo- 
tional and social factors in children’s illness and behavior, that has made the book a 
valuable contribution through the last 20 years. One would wish that the author in 
this revision might have given more attention to the modernization of the medical 
details that accompany his observations and interpretation of children’s problems. 
Under his discussion of the treatment of rheumatism and chorea (p. 19) he states “it 

purely symptomatic,” disregarding the contribution of fever therapy and other 
recent advances in this field. The present day pediatrician will shun his “mechanical 
restraint” (p. 99) therapy of masturbation, even as a last resort. Despite the book’s 
nadequacy in reviewing some of the present day therapeutic resources, it still is an 
excellent attitude building tool to introduce medical students and practitioners to the 
irt of managing skillfully the psychosomatic factors operating in medical practice with 
children. 


W. G. H. 


Varco-analysis. By J. StepHeN Horsey, M.D. 134 pages; 1913 cm. 1946, 
Oxford University Press, New York. Price, $2.50. 


This short and very readable book is a useful addition to the library of any hos- 
pital where psychiatric patients are treated. It discusses the chemistry and physiology 
various barbiturates and the theories underlying narcotic hypnosis and therapy. 
was demonstrated, particularly during the recent war, the results of this method 
treatment are most striking in relieving patients with traumatic neurosis of 
recent origin. The material revealed in such therapy is often unconscious in origin, 
the slow methods of psychoanalysis being in a sense by-passed to get this material. 
lt seems to the reviewer that such methods can be fraught with danger in the hands 
ot a beginner. However, the possibilities for research in methods of short psycho- 
therapy, using this and similar methods, are tremendous. 


H. W. N. 


asthenia Gravis. By ApaALBerto R. Gonlt, translated by Georgianna Simmons 
Gittinger. 112 pages; 23.5 16cm. 1946. The Williams & Wilkins Company, 
Baltimore. 


This monograph was originally written in Spanish and received such laudatory 
reviews that the present publishers, in an attempt to promote the interchange of 
entific information between North and South America, requested and obtained 
permission to translate it into English. The various principals concerned in this 
task are to be congratulated both for the information contained in this little volume 
and the high quality of its English reproduction. ° 
lhirteen cases of myasthenia gravis observed by the author are reported with a 
lucid discussion of the historical development, pathology and symptomatology of this 
disease. The important role that prostigmine has played in increasing our ability to 
recognize and treat this disorder is emphasized, and ephedrine, potassium and thymic 
radiation are listed as other helpful therapeutic measures. The author does not feel 
that the réle of the thymus gland in causation of the disease has been elucidated suf- 
hciently to warrant routine thymic exploration. 
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The high quality of this work recommends further investigation and translatio: 
of the medical products of our neighbors. 


J. Zz. B. 


The Diagnosis and Treatment of Pulmonary Tuberculosis. By Moses J. Ston 
M.D., and Paut Durautt, M.D., F.A.C.P., with foreword by Henry D 
Cuapwick, M.D. 325 pages; 20514 cm. 1946. Lea & Febiger, Philack 
phia. Price, $3.50. 


The authors have furnished the medical student, the house officer and the phys 
cian in general practice a concise, non-technical, non-controversial survey of ou 
current knowledge of pulmonary tuberculosis. For these groups of medical men t! 
book will serve as a working manual and a valuable introduction to the study of th 
important disease. 

The plan of the book is to devote short readable chapters to the varied phas« 
of the disease. There is an opening historical sketch of tuberculosis and then a short 
discussion of the tubercle bacillus. The types of this disease and the clinical featur: 
are briefly discussed. The principles of physical diagnosis and its application to 
tuberculosis are presented and are then followed by a more extensive survey of tl 
principles of the roentgen-ray and its value in pulmonary tuberculosis. 

Differential diagnosis is emphasized as it should be in a book which will b 
used more by the general medical practitioner. Each disease that requires di 
ferentiation is given a short thumb-nail sketch. 

There is good presentation of collapse therapy, although again necessarily in 
brief fashion. Basic principles are stressed. Technic is described and excellent 
illustrative roentgen-rays accompany the text and enhance its value. Complications 
of therapy are presented. 

Special topics discussed include: tracheo-bronchial tuberculosis; tuberculou 
laryngitis, enteritis and ano-rectal abscess; and the effect on tuberculosis of comp! 
cating syphilis and diabetes. Tuberculosis in industry, social aspects of tuberculosi 
tuberculosis and marriage and tuberculosis and pregnancy are all discussed briefly 
Case finding surveys and B.C.G. vaccine are presented as factors in prevention 

The foregoing will show the wide range of subject matter covered by the wo 
and the size of the book will indicate how briefly these subjects are discussed. 

The point of view is modern, the concepts of the disease are fully up to the lat 
information. For those to whom it is directed the book is highly recommended 


M. W. J 


BOOKS RECEIVED 


Books received during March are acknowledged in the following section. \s 
far as practicable, those of special interest will be selected for review later, but it 


not possible to discuss all of them. 


War Stress and Neurotic Illness. Second Edition. By ABRAM KarpiNner, M.D 
with the collaboration of Herpert Spiecer, M.D. 428 pages; 21 x 14:5 « 
1947. Payl B. Hoeber, Inc., New York. Price, $4.50. 


The Peripheral Circulation in Health and Disease. A Study in Clinical Science. By 
Rosert L. Ricuarps, M.D., Rockefeller Fellow in Medicine. Foreword by J. 
LeEARMONTH, C.B.E., Ch.M., F.R.C.S.E. 153 pages; 25.5 17.5 cm. 194 
The Williams and Wilkins Company, Baltimore. Price, $6.00. 


Penicillin in Syphilis. By JoserpH Earte Moore, M.D. 319 pages; 23.5 x 15.5 « 
1947. Charles C. Thomas, Springfield, Ill. Price, $5.00. 
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The Significance of the Extracellular Fluid in Clinical Medicine. From Ernest A. 
Sommer Memorial Lectures. By L. H. Newsurcu, M.D., Professor of Clinical 
Investigation, University of Michigan. 64 pages; 21.5 x 14cm. 1946. Paggo, 
Inc., Ann Arbor, Mich. Price, $1.80. 


Whither Medicine: From Dogma to Science. By Antony Fipter, M.D., Assoc. 
Prof. of Medicine, University of Warsaw. 115 pages; 20.514 cm. 1946. 
Thomas Nelson and Sons Lt., London, New York. Price, 6/—net. 


X-Ray Diffraction Studies in Biology and Medicine. By Mona Spiece.-Apo.r, 
M.D., and Georce C. Henny, M.S., M.D. 215 pages; 24 15.5 cm. 1947, 
Grune & Stratton, Inc., New York. Price, $5.50. 


Fundamentals of Clinical Neurology. By H. Houston Merritt, M.D., Frep A. 
Mettier, M.D., Ph.D., and Tracy Jackson Putnam, M.D. 289 pages; 
25.5 17 cm. 1947. The Blakiston Company, Philadelphia. Price, $6.00. 


Vedicine in the Changing Order. Report of the New York Academy of Medicine, 
Committee on Medicine and the Changing Order. 240 pages; 21.5 x 14 cm. 
1947. The Commonwealth Fund, New York. Price, $2.00. 


Essentials of Endocrinology. Second Edition, Revised and Enlarged. By ArtHuR 
Gro_ttMAN, Ph.D., M.D., F.A.C.P. 644 pages; 2416 cm. 1947. J. B. 
Lippincott Company, Philadelphia. Price, $10.00. 


Radical Surgery in Advanced Abdominal Cancer. By ALEXANDER BRUNSCHWIG, 
M.D., Professor of Surgery, University of Chicago. 324 pages; 24.5 x 17.5 
cm. 1947. The University of Chicago Press, Chicago. Price, $7.50. 


Handbook of Physiology and Biochemistry. 39th Edition. By R. J. S. McDowa tt, 
M.D., D.Sc., Prof. of Physiology, Univ. of London, King’s College. 898 pages; 
21 x 14.5 cm. 1946. The Blakiston Company, Philadelphia. Price, $7.00. 


l'ransactions of the Association of American Physicians. Fifty-ninth Session. Vol. 
LIX. 293 pages; 23 15.5 cm. 1946. Assoc. American Physicians, Philadel- 
phia. 

Die Hormonversorgung des Foetus. By Dr. Jutes SAMuets, Amsterdam. 320 
pages; 24.5 16cm. 1947. E. J. Brill, Leiden, Holland. 


Formen und Ursachen der Hershypertrophie bei Lungentuberkulose. By Professor 
Dr. W. Bersiincer, Bern. 183 pages; 2315.5 cm. 1947. Verlag Hans 
Huber, Bern, Switzerland. Grune & Stratton, sole distributors for the U.S.A. 
and Canada. 

A Handbook of Commonly Used Drugs. By Micher Pijoan and CLark H. Yaecer. 
198 pages; 24 16 cm. 1947. Charles C. Thomas, Springfield, Ill. Price, 
$3.75. 

Functional Cardiovascular Disease. By Meryer FriepMan, M.D. 266 pages; 24 x 
16cm. 1947. The Williams & Wilkins Company, Baltimore. Price, $3.00. 


Die Hormonalen Aspekte des Fortpflanzungsprozesses. By Dr. JuLtes SAMUELS, 
Amsterdam. 152 pages; 24.5 16cm. 1946. Holdert & Co. N. V., Amsterdam, 
Holland. 

















COLLEGE NEWS NOTES 
ADDITIONAL Lire MEMBERS 


The College takes pleasure in announcing that the following Fellows have b 
come Life Members, as of the dates cited: 


Richard Francis McLar thlin, Burlingame, Calif., March 18, 1947 
Dwight L. Wilbur, San Francisco, Calif., March 21, 1947 

Henry Cook Macatee, Washington, D. C., March 25, 1947 
Abraham S. Rubnitz, Omaha, Nebr., March 26, 1947 

Wm. Miller Dugan, Indianapolis, Ind., March 29, 1947 

Abraham Klein, Brooklyn, N. Y., April 7, 1947 

Saul Solomon, New York, N. Y., April 11, 1947 


Dr. Bortz to Be NExtT PRESIDENT OF AMERICAN MEDICAL ASSOCIATION 


Following the recent resignation of Dr. Olin West as President-Elect of 
American Medical Association, Dr. Edward LeRoy Bortz, F.A.C.P., Philadelph 
Vice President of the Association, succeeded to that office. Dr. Bortz will beco 
President of the Association at its annual meeting in Atlantic City in June. 

A Fellow of the American College of Physicians since 1929, Dr. Bortz has beer 
outstandingly active in its work. For a number of years he has served as Colles 
Governor for Eastern Pennsylvania, and is now Vice-Chairman of the Board 
Governors. He has been Chairman of the Advisory Committee on Postgradu 
Courses for the past nine years, and in this position has played an important part 
planning the College’s very successful program of postgraduate instruction. 

Dr. Bortz organized and served as first Chairman of War-Time Graduate Me 
cal Meetings, a program sponsored by the American College of Physicians in wh 
the American College of Surgeons and the American Medical Association join 
which brought leading medical teachers to military installations throughout 
country 

Since 1944 Dr. Bortz has been Chairman of the Council on Scientific Assembly 
the American Medical Association, and, since 1946, Chairman of its Committee 
National Emergency. In Dr. Bortz, its 100th President, the Association will 
an enthusiastic and indefatigable worker. 





















REVIEW OF THE CHICAGO ANNUAL SESSION 


\ 





BRIEF 





The Twenty-eighth Annual Session of the College at Chicago, April 28—-May 2 
1947, was one of its great annual meetings, and the largest in the history of 
organization. 4410 is the gross registration; of this number, 609 were ladies—w 
and members of the families of physicians in attendance. The highest gross regist: 
tion previously was 4,037, Philadelphia, 1946. 

The large attendance is attributed to the central meeting place and the exceedingly 
fine program arranged by President David Barr and General Chairman LeRoy H 
Sloan, with the aid of local Chicago committeemen. Still another influence was 
great enthusiasm of our Chicago Fellows. 

Two hundred and thirty-one new Fellows were inducted at the Convocation 
Masterships were conferred upon four distinguished Fellows, in recognition of t! 
past contributions to the College, personal character, positions of influence and ho 
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aminence in practice or in medical research and other attainments in science or in the 
irt of medicine. Those who received Masterships are Dr. George Morris Piersol, 
Philadelphia, Pa.; Dr. Sydney R. Miller, Baltimore, Md.; Dr. Ernest B. Bradley, 
Lexington, Ky.; and Dr. John H. Musser, New Orleans, La. Two hundred and 
seventy physicians were elected to Associateship. One former Fellow was re-instated. 

The Technical Exhibit included 102 booths, with 86 separate firms exhibiting. 
This Exhibit was of high order, with only products relevant to medicine on display 
by firms who were selected with care by the Committee on Exhibits. Reports from 
the exhibitors were uniformly gratifying. 

Among the unusual items of entertainment was the exclusive showing on the 
opening night of the play “Harvey” at the Harris Theater, featuring Joe E. Brown. 
(he entire theater was chartered and paid for by College members of Chicago and 
environs. It was an amusing and excellent presentation, and the College and its 

embers are deeply indebted to the local Committee on Entertainment for a most 
leasant evening. 

The Ladies’ Entertainment Committee provided an exceptionally fine program of 
entertainment for the visiting women. Their success is the more creditable because 
more than six hundred visiting women were registered, the largest number ever to 
attend an Annual Session of the College. 

Meeting room facilities were entirely inadequate for the large crowd; the General 
Sessions meeting place was crowded to overflowing at every session; the panel discus- 
sion rooms could not accommodate the large numbers who wished to attend; some of 

e hospital clinics likewise were filled to capacity, but, by and large, the clinics were 
not adequately attended, as in previous years. This may, in some measure, be at- 
tributed to the very large number of clinics, resulting in wide dispersing of the group, 
and to the attractiveness of the Morning Lectures which were in session at the same 
hours. The whole Session is being carefully studied and ways will be sought to 

nprove arrangements in future planning. 

lhe following physicians were, upon recommendation by the Committee on Cre- 
entials, elected to Fellowship and Associateship in the College on April 27, 1947, at 
Chicago. The names of those elected to Fellowship have been given in full capital 
letters; those elected to Associateship are given in capital and lower case letters. 


lliam W. Abrams, Kansas City, Kans. Robert Earl Beamish, Winnipeg, Man., Can. 
M. VAUN ADAMS, Mobile, Ala. GEORGE OLAF BELL, Boston, Mass. 
Mark Aisner, Boston, Mass. LENNOX G. BELL, Winnipeg, Man., Can. 
1UIS F. ALBRIGHT, Spring Lake, N. J. Solomon Ben-Asher, Jersey City, N. J. 
man Alexander, New York, N. Y. Morton Emmett Berk, Honolulu, T. H. 
ewart Francis Alexander, Park Ridge, N. J. Robert Chambliss Berson, Nashville, Tenn. 
ta Ross Allen, Clarksburg, W. Va. FREDERIC TREMAINE BILLINGS, JR., 
in Nail Allin, Madison, Wis. Nashville, Tenn. 
OUIS KATZ ALPERT, Washington, D. C. OSCAR BLITZ, New Orleans, La. 
\WARD LANG ALT, Evanston, IIL. Malcolm Block, Ann Arbor, Mich. 
W. A. Althaus, Des Moines, Iowa Richard A. Bloomfield, Boston, Mass. 
RREST N. ANDERSON, Van Nuys, Calif. Lester Sylvan Blumenthal, Washington, D. C. 
Id Valenzuela Arms, Kansas City, Mo. Milton Edward Bobey, Cleveland, Ohio 
MYRON AUGUST, Cleveland, Ohio John Lynch Bohan, Galesburg, III. 
Frederick Joseph Bradshaw, Jr., Coatesville, Pa. 
Henry Jacob Bakst, Boston, Mass. LeROY H. BRIGGS, San Francisco, Calif. 
LEWIS BARBATO, Lakewood, Colo Morris Harold Brodkey, Omaha, Nebr. 
James Henry Barnard, New York, N. Y. LEWIS H. BRONSTEIN, New York, N. Y. 
James Adam Barr, Oakland, Calif. Robert Jacob Brotchner, M.C., U. S. Army 
Frank Rudolph Barta, Omaha, Nebr. Carlton F. Brown, Detroit, Mich. 
Allan Delmage Bass, Syracuse, N. Y. Earl Benedict Brown, New York, N. Y. 
lohn D. Battle, Easton, Pa. John Welch Brown, Madison, Wis. 
JULIUS BAUER, Los Angeles, Calif. Martin Stowell Buehler, Dallas, Tex. 


Theodore J. Bauer, U. S. Public Health Service Victor Bernard Buhler, Kansas City, Mo. 
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James Otey Burke, Richmond, Va 

OTTO LEO BURTON, M.C., U. S. Navy 

J. SCOTT BUTTERWORTH, New 
N. Y 

MARSHALL PAUL BYERLY, Baltimore, Md. 


York, 


THOMAS JOHN CARNICELLI, Framing- 
ham, Mass 
Randolph Armistead Cate, Nashville, Tenn 
ASHER S. CHAPMAN, Oyster Bay, N. Y. 
Louis Cherniack, Winnipeg, Man., Can 
Rudolph Chess, Topeka, Kans 
George Edward Clark, Jr., Austin, Tex. 
Raymond S. Clark, West Los Angeles, Calif 
Jack Quillian Cleveland, Coral Gables, Fla 
Walter Donald Close, Indianapolis, Ind 
William Bernard Coen, Springfield, Mass 
Charles West Coffen, Portland, Ore 
HOWARD C. COGGESHALL, Dallas, Tex 
Julian Cohen, Paterson, N. J 
THEODORE DAVID COHN, Brooklyn, N. Y. 
Walter Richard Cook, M.C., U. S. Army 
Forest Hilton Coulson, Burlington, lowa 
Leela Stevens Craig, Berkeley, Calif 
A. REYNOLDS CRANE, Philadelphia, Pa 
P. THURMAN CRAWFORD, Memphis, Tenn 
Robert Clifford Crawford, Roanoke, Va 
Harold Roland Cummings, Los Angeles, Calif 


Charles Sprecher Davidson, Boston, Mass 
Sidney Davidson, Boynton Beach, Fla 
Martin Wheatley Davis, St. Louis, Mo 
HOWARD O. DENNIS, Beverly Hills, Calif. 
CHARLES L. DENTON, M.C., U. S. Navy 
RURICO SANTIAGO DIAZ-RIVERA, San- 
turce, P. R. 
HERMAN A. DICKEL, Portland, Ore 
KARL LaVON DICKENS, Martinsville, Ind 
Robert Dickes, Brooklyn, N. Y 
FRANK SIGEL DIETRICH, Memphis 
Donald Thayer Dodge, Philadelphia, Pa 
Arthur Leo Donovan, St. John, N. B., Can 
THOMAS O. DORRANCE, Bluffton, Ind 
Truman Guthred Drake, Jr., St. Louis, Mo 
John Frank Drapiewski, Wilkes-Barre, Pa 
NORMAN WALTER DREY, St. Louis, Mo. 
WILLIAM B. DUBLIN, Indianapolis, Ind 
JOSEPH L. DUFFY, London, Ont., Can 
Thelma Brumfield Dunn, Bethesda, Md 
Donald Alphaeus Dupler, Philadelphia, Pa 
Edwin Mather Duvall, Long Beach, Calif 


Tenn. 


Donald Thomas Edmeades, Pasadena, Calif 

Stanley Russell Edwards, Los Angeles, Calif 

MAURICE ELIASER, JR San Francisco, 
Calif 

John Lawson Elliott, Savannah, Ga 

George Bache Emory, Jr., Morristown, N. J. 

SAMUEL EPSTEIN, Brooklyn, N. Y 

Silas McAfee Evans, Milwaukee, Wis 

WILLIAM DUSTIN EVANS, North 


wood, Calif 


Holly- 


STANLEY C. W. FAHLSTROM, Chicago, III. 
William Feiring, Richmond Hill, N. Y 

JOHN LUMICE FERRY, Whiting, Ind 
Jerome Kearney Fisher, New York, N. Y 
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Jarrett Harter Folley, Hanover, N. H 
RAOUL FOURNIER, Mexico, D. F 
ROBERTO FRANCISCO AZIZE, San Jua 
. 
Ludwig Frank, Charleston, W. Va 
Joseph Jerome Frankel, Hines, II] 
Leo Fred, Los Angeles, Calif. 
ELLIS B. FREILICH, Chicago, III 
ISRAEL SIMON FREIMAN, New York, N.' 
Joseph David Friedland, Denver, Colo. 
Burt Friedman, Memphis, Tenn 
Robert Howard Furman, Nashville, Tenn. 
Raymond Masson Galt, Chicago, III 
MARK W. GARRY, Worthington, Ohio 
Maxwell L. Gelfand, New York, N. Y 
John Otto Gibbs, San Francisco, Calif 
Frederick Lemuel Giles, Honolulu, T. H 
DELMAR R. GILLESPIE, St. Paul, Min 
DANIEL A. GLOMSET, Des Moines, Iowa 
Bernard I. Goldberg, Newton Center, Mass 
Alfred Golden, Memphis, Tenn 
FREDERICK GOLDMAN, Cincinnati, Ohi 


Abraham Mitchell Gottlieb, Detroit, Mich 
John Ruskin Graham, Boston, Mass 
Louis W. Granirer, Broad Channel, N. Y 


Robert Coleman Grauer, Pittsburgh, Pa 
OTTO EARLE GRAY, Chicago, III 
FREDERICK C. GREAVES, M.C., U.S.N 
DANIEL MARIE GREEN, Seattle, Was! 
Arthur Morton Greene, Omaha, Nebr 
Tibor Jack Greenwalt, Milwaukee, Wis 
Alton Claren Grorud, Bismarck, N. D 
PAUL GROSS, Glenshaw, Pa 

John Lippincott Guerrant, Charlottesville, \ 
WILLIAM A. GUEST, Ottawa, Ont., Car 


Paul Oonk Hagemann, St. Louis, Mo 
SNOWDEN C. HALL, JR., Danville, Va 
WENDELL C. HALL, Hartford, Conn 
WILLIAM E. B. HALL, Port Huron, Mi 
BENGT L. K. HAMILTON, Chicago, III 
PERCY G. HAMLIN, Santa Barbara, Ca 
Benjamin Marvin Hand, Philadelphia, Pa 
Gordon Middleton Hankins, Birmingham 
Clifford Henry Hansen, Omaha, Nebr 
SAMUEL HANTMAN, Cleveland, Ohix 
John Thomas Hardesty, Long Beach, Calif 
Edward O’Neil Harper, Cleveland, Ohio 

A. McGEHEE HARVEY, Baltimore, Md 
Robert Joseph Hasterlik, Evanston, III 
James West Haviland, Seattle, Wash 
RALPH O. HAYDEN, St. Charles, Mo 
Jack Murray Hayes, Omaha, Nebr 
GEORGE A. HELLMUTH, Chicago, II! 
John Burnham Hibbs, Uniontown, Pa 
Alton Reginald Higgins, M.C., U. S. Na 
John Stephen Hirschboeck, Milwaukee, Wi 
Harold Lester Hirsh, Washington, D. C 
Elliot Hochstein, New York, N. Y 

Horace Hayden Hodges, Philadelphia, Pa 
CORRIN H. HODGSON, Rochester, Mir 
HERMAN S. HOFFMAN, Washington 
PAUL HOGG, Newport News, Va 
William Henry Hollinshead, Jr., St. Paul 
Edward Estis Holloway, Philadelphia, Pa 
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jOE EDWARD HOLOUBEK, Shreveport, La. 


ESSE MORRIS HORN, Dallas, Tex. 


Frederic Bernard House, Ann Arbor, Mich. 


\rnold Beverley Houston, Winnipeg, Man., Can. 


\OSEPH F. HUGHES, Philadelphia, Pa 
hn Scott Hunt, Lexington, Ky. 
\LLEN E. HUSSAR, Los Angeles, Calif. 


Laurence Mortimer Hutner, Beverly Hills, Calif. 


Edwin Newton Irons, Chicago, III. 
Harris Isbell, U. S. Public Health Service 
Emil Mark Isberg, Miami Beach, Fla 

nel Mortimer Ives, Northampton, Mass. 


Harry George Jacobi, New York, N. Y. 
gene C. Jacobs, M.C., U. S. Army 
lames S. L. Jacobs, Madison, Wis 
f Yngve Jacobsen, New York, N. Y. 
Orris Jacobson, Chicago, II] 
Richard Henry Jacques, Columbus, Ohio 
Stephen Lee Johnson, Evansville, Ind 
GEORGE MILLER JONES, Dallas, Tex. 


Nathaniel Jones, Jacksonville, Fla 


WILLIAM KAUFMANN, Northampton, Mass. 


Edward John Keegan, Oneonta, N. Y. 
Mavis Parrott Kelsey, Rochester, Minn. 
Saul Rosenthal Kelson, New York, N. Y 
Richard Joseph Kennedy, New York, N. Y. 
Samuel Theodore Killian, Syracuse, N. Y. 
Harry Edward King, Dayton, Ohio 
MILTON KISSIN, New York, N. Y 


MARGARET S. KLAPPER, Birmingham, Ala. 


Anna Place Klemmer, Lancaster, Pa. 
Harry Fitch Klinefelter, Jr., Baltimore, Md 
Max Koenigsberg, Charleston, W. Va 
jerome Kotleroff, M.C., U. S. Navy 
Frederic A. Kramer, St. Louis, Mo 


MILTON LURIE KRAMER, New York, N. Y. 


Newton Krumdieck, Cambridge, N. Y 
Paul Kunkel, Newington, Conn 


Alfred Charles LaBoccetta, Philadelphia, Pa. 

EDWIN LEVER LAME, Philadelphia, Pa. 

] Tarlton Lane, Hines, II] 

lack Damgaard Lange, Los Altos, Calif 

Paul Harry Langner, Jr.. Drexel Hill, Pa 

HOWARD JAMES LEE, Milwaukee, Wis. 

SIDNEY LEIBOWITZ, New York, N. Y. 

George C. Leiner, New York, N. Y 

Santino Joseph Lerro, M.C., U. S. Army 
Ralph Letteer, San Antonio, Tex 

Stanley Leon Levin, Des Moines, Iowa 

Harry Samuel Levine, Brooklyn, N. Y 

ng Milton Levitas, Westwood, N. J. 
Albert Lewis, London, Ont, Can 


\LAN ALBERT LIEBERMAN, Elgin, IIl. 


| 


ROBERT SAMUEL LIGGETT, Denver, Colo. 


Merlyn Carl Fred Lindert, Milwaukee, Wis. 
BRUCE C. LOCKWOOD, Detroit, Mich 
Elmer A. Lodmell, M.C., U. S. Army 
Lenier Arthur Lodmell, Portland, Ore. 

{ 


LIVER WILLISON LOHR, Saginaw, Mich. 


ESMOND RAY LONG, Philadelphia, Pa. 
IULIAN SAX LONG, Wilkes-Barre, Pa 
Monroe Franklin Loy, Los Angeles, Calif. 
PASCAL F. LUCCHESI, Philadelphia, Pa. 
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M. Gulden Mackmull, Philadelphia, Pa. 

JOHN W. MACLEOD, Winnipeg, Man., Can. 

FREDERICK W. MADISON, Milwaukee, Wis. 

Francis Roxby Manlove, Philadelphia, Pa. 

GEORGE E. MARK, JR., Philadelphia, Pa. 

Casper Markel, Denver, Colo. 

Elwood W. Mason, Milwaukee, Wis. 

Porter Kahn Mason, Dallas, Tex. 

Edgar Frank Mauer, Los Angeles, Calif. 

Ralph Whiteman Mays, Philadelphia, Pa. 

Oscar Clarence McCarn, Birmingham, Ala. 

Florence S. McConney, Toronto, Ont., Can. 

FRANCIS E. McDONOUGH, Boston, Mass. 

GEORGE C. McEACHERN, Forest Hills, N. Y. 

JAMES WARRIE McELROY, Memphis, Tenn. 

James Marshall McFadden, La Fayette, Ind. 

SYLVESTER McGINN, Boston, Mass. 

CHRISTOPHER JOHN McLOUGHLIN, At- 
lanta, Ga. 

ROBERT LINDSAY McMILLAN, Winston- 
Salem, N. C. 

LEO JOSEPH MEIENBERG, Portland, Ore. 

CHARLES LeROY MENGEL, Allentown, Pa. 

SAMUEL R. MERCER, Ft. Wayne, Ind. 

Wallace Alfred Merritt, Rochester, Minn. 

MURLIN P. MERRYMAN, Rapid City, S. D. 

WASHINGTON MERSCHER, Clifton Springs, 
N. Y. 

LOUIS A. MILKMAN, Scranton, Pa. 

Ben Neely Miller, Columbia, S. C. 

C. Joseph Miller, Philadelphia, Pa. 

Harold Edmund Miller, Minneapolis, Minn. 

James Rex Miller, Salt Lake City, Utah 

Samuel Irving Miller, Jr., Houston, Tex. 

James Monroe, Ray Brook, N. Y. 

Franklin Bernard Moosnick, Lexington, Ky. 

Leo David Moss, Olean, N. Y. 

GEORGE E. MOUNTAIN, Des Moines, Iowa 

Fred Howenstine Mowrey, M.C., U. S. Army 

S. Edwin Muller, Baltimore, Md. 

Eusebius Jerome Murphy, New York, N. Y. 

James Patrick Murphy, St. Louis, Mo. 


Joseph Britton Neighbors, Jr., Athens, Ga. 
Russell A. Nelson, Baltimore, Md. 

Harold Nicholas Neu, Omaha, Nebr. 

Louis George Neudorff, St. Joseph, Mo. 
Edward Nichols, Hartford, Conn. 

David Niemetz, Beverly Hills, Calif. 
Bernard Mallon Norcross, Buffalo, N. Y. 
Meyer Notkin, Paterson, N. J. 

Bernard Emilio Nunez, Washington, D. C. 
Harvey Eleazar Nussbaum, Newark, N. J. 


James Nester O’Brien, Harrisburg, Pa. 
Nicholas Rosario Occhino, Johnson City, N. Y. 
William Frazier Owen, Jr., Utica, N. Y. 


HENRY PACKER, Memphis, Tenn. 
David Harold Paley, New York, N. Y. 
Arthur Seymour Parker, Jr., Boston, Mass. 
George Mason Parker, Peoria, III. 

Allen Almon Parry, Madison, N. J. 

Marion Lofton Patton, Memphis, Tenn. 
Bruno Joseph Peters, Milwaukee, Wis. 
Clifford Henry Peters, Bismarck, N. D. 
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LESTER MARSHALL PETRIE, Decatur, Ga 
MORTON M. PINCKNEY, Richmond, Va 


ROBERT FRANKLIN PITTS, Syracuse, N.Y. 


Herbert William Pohle, Shorewood, Wis 


EVERETT BLANKS POOLE, Greenville, S.C. 


Lester Junior Pope, M.C., U. S. Navy 
ROSS JOSEPH PORRITT, Pontiac, Mich 
Robert Potashnick, St. Louis, Mo 
GEORGE M. POWELL, M.C., U. S. Army 
WALTER SCOTT PRIEST, Chicago, III. 
Everett William Probst, Arlington, N. J 
James Paul Proudfit, Washington, Pa 


LAWRENCE E. PUTNAM, Washington, D. C. 


Edwin Danford Quick, Riverside, Calif 


Edward Cowell Raffensperger, Philadelphia, Pa. 


Theron Grant Randolph, Chicago, III 


CHARLES DICKENS REECE, Houston, Tex. 


William Anton Henry Rettberg, Denver. Colo 
JAMES RISLEY REULING, Bayside, N. Y 


SAMUEL T. R. REVELL, JR., Baltimore, Md. 


Frank Walker Reynolds, Baltimore. Md 


STEPHEN REYNOLDS, Santa Monica, Calif. 


Norman Bridge Roberg, Chicago, III 
Charles Purcell Roberts, Atlanta, Ga 
Edward Pier Roemer, Madison, Wis 
John David Roger, Ottawa, Ont., Can 
Joseph Handley Rogers, Gadsden, Ala 


MONROE J. ROMANSKY, Washington, D. C. 


MARIAN WILKINS ROPES, Boston, Mass 
FRANCIS F. ROSENBAUM, Milwaukee, Wis 
Nathaniel Edward Rossett, Memphis, Tenn 
George Parke Rouse, Jr., Philadelphia, Pa 
Jacob Rubin, Savannah, Ga 

JOHN M. RUMSEY, San Diego. Calif 


BENJAMIN HUGER RUTLEDGE, Bialti- 


more, Md. 


ADOLPH LOUIS SAHS, lowa City. lowa 
Byron Douglas St. John, Port Washington. N. \ 
MARIO SALAZAR MALLEN, Mexico, D. F 
Louis Michael Sales, Indianapolis, Ind 

Pierre Joseph Salmon, Broolyn, N. Y 

Joseph Frank Sandella, New Bruswick, N. J 
WILLIAM SAPHIR, Chicago, III 

Irvin Sauber, Baltimore, Md 

MAXWELL SCARF, Philadelphia, Pa 

LOUIS A. SCARPELLINO, Kansas City, Mo 


WALTER LOUIS SCHAFER, Wichita, Kans. 


Gerhard L. Scherk, New York, N. Y 

Harold Saul Schiro, Cincinnati, Ohio 
Emanuel Barnett Schoenbach, Baltimore, Md 
Jack Spalding Schroder, Atlanta, Ga 

John Matthai Scott, Baltimore, Md 

THAD P. SEARS, Fort Logan, (¢ 

George Joseph Seibold, Houston, Tex 
Laurence A. Senseman, Saylesville, R. | 
WILLIAM PRIOR SHELTON, Dallas, Tex 
ROYAL V. SHERMAN, Red Wing. Minn 
WILLIAM B. SHERMAN, New York. N. Y 
RICHARD M. SHICK, Rochester, Minn 
Harold Michael Shorr, New York, N. \¥ 
LOUIS A. SIERACKI, Norwood, Mass 
Emanuel Sigoloff, Los Angeles, Calif 
William W. Simpson, Vancouver, B. C., Can 
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Raymond Edwin Smalley, Billings, Mont. 
Leon Samuel Smelo, Birmingham, Ala 
Arthur Lawrence Smith, Jr., Lincoln, Nebr 
CHARLES W. SMITH, Harrisburg, Pa 
KENDRICK A. SMITH, Los Angeles, Calif 
ROBERT L. SMITH, JR., San Francisco, Cal 
ROY KENNETH SMITH, Masan, Korea 
Robert Moses Sonneborn, Wheeling, W. Va 
SAMUEL SOSKIN, Chicago, III 

Hamilton Southworth, New York, N. Y 
MITCHELL A. SPELLBERG, Chicago, III 
Helmuth S. E. Sprinz, M.C., U. S. Army 
HARRY ARTHUR STECKEL, Syracuse, N 
EDSON HUN STEELE, Los Angeles, Calif 
Hugh Henderson Steele, Detroit, Mich. 
William Brooks Steen, Tucson, Ariz 

Max Hyman Stein, Brooklyn, N. Y. 
William Stein, Milwaukee, Wis 

Robert Leo Stern, Beverly Hills, Calif 

Myer Harold Stolar, Washington, D. C. 
Samuel Frederick Strain, Memphis, Tenn 
Elias Strauss, Dallas, Tex 

John Christian Sullivan, Washington, D. ( 
William Richard Sulman, Hazleton, Pa 
RALPH M. SUSSMAN, New York, N. ¥ 
Daniel Mason Swan, Quincy, Mass 
CLIFFORD A. SWANSON, M.C., U. S. N 













Hugh Tatlock, Northampton, Mass 
Solomon Taubin, Yonkers, N. Y. 
Elizabeth Alice Taylor, Fort Worth, Tex 
JAMES TESLER, Brooklyn, N. Y 
KENT H. THAYER, Phoenix, Ariz 
CHARLES E. THOMPSON, Memphis, 1 
John Kenneth Thompson, Fort Smith, Ark 
David Highbaugh Thurman, Louisville, Ky 
William Joseph Tighe, San Diego, Calif 
RALPH WALDO TRIMMER, Oak Park 
Henry St. George Tucker, Jr., Richmond, \ 
Frederic Tudor, Milton, Mass 

John Edward Tysell, Chicago, Ill 















Milton Harmond Uhley, Chicago, III 
Dan Lowell Urschel. Mentone, Ind 






Albert Vander Kloot, Chicago, III 

RAYMOND VANDER MEER, New \ 
_ e 2 

Frank Walter Van Kirk, Jr., Janesville, W: 

Vernon Van Zandt, Los Angeles, Calif 

HARRY VESELL, New York, N. Y 

Karl Otto Von Hagen, Los Angeles, Calif 

WILLIAM G. von STEIN, New York, N 









William Wayne Waddell, Beatrice, Nebr 
Richard Clarke Wadsworth, Bangor, Mair 
Joseph Adam Wagner, Philadelphia, Pa 
Thomas Angell Warthin, Natick, Mass 
EDGAR WAYBURN, San Francisco, Cal 
HARRY F. WECHSLER, New York, N 
Clarence Kraus Weil, Montgomery, Ala 
OLIVER WILLIAM WELCH, Fairfield 
Louis Gordon Welt, Willimantic, Conn 
Robert E. Westmoreland, Indianapolis, Ind 
Robert LaFayette Whipple, Jr., Atlanta, G 
Walter Kellogg Whitehead, Detroit, Micl 
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MEYER R. WHITEHILL, Norfolk, Va. HENRY LUDWIG WOLLENWEBER, Balti- 

|. Gale Whiting, Berkeley, Calif. more, Md. 

ROGER SHERMAN WHITNEY, Colorado ROBERT MAX WOODS, Los Angeles, Calif. 
Springs, Colo. RAYMOND J. WYRENS, Omaha, Nebr. 

[ra Wickner, Newburgh, N. Y. 

James MacLean Wilkie, Madison, Wis. Samuel Zelman, Topeka, Kans. 

JOHN POWELL WILLIAMS, Richmond, Va. BRUCE ZIMMERMAN, Seattle, Wash. 

RUSSELL D. WILLIAMS, Monterey, Calif. SOLOMON L. ZIMMERMAN, Columbia, S. C. 

DONALD M. WILLSON, Milwaukee, Wis. Horace Helmut Zinneman, Lincoln, Nebr. 


SPECIALTY Boarp EXAMINATIONS 


American Board of Pathology; Robert A. Moore, M.D., Secretary, Euclid Ave. 
and Kingshighway, St. Louis 10, Mo. Examination, June 5-6, 1947 (note change 
in date from June 3-4, March issue), Philadelphia, Pa.; October 24-25, Chicago, III. 

American Board of Internal Medicine; William A. Werrell, M.D., Assistant 
Secretary-Treasurer, 1 W. Main St., Madison 3, Wis. Examination in various cities, 
October 20, 1947 (closing date of acceptance of applications, June 1). 


UNIVERSITY OF PENNSYLVANIA SCHOOL OF MEDICINE REORGANIZES 
DEPARTMENT OF MEDICINE 


Effective July 1, 1947, Dr. O. H. Perry Pepper, F.A.C.P., will relinquish the 
headship of the Department of Medicine of the University of Pennsylvania School of 
Medicine. Dr. Pepper will continue his activities as Professor of Medicine and as a 
member of the medical staff of the Hospital of the University of Pennsylvania. Dr. 
Francis C. Wood, F.A.C.P., whose promotion from Assistant Professor to Professor 
of Medicine will take effect on the above date, will succeed Dr. Pepper as head of 
the department. 

In announcing the reorganization of the department, President George W. Mc- 
Clelland stated, “Modern advances in all branches of medicine are so great that no 
one man can be expert in all. A balanced department now has to divide responsibility 
in accordance with the gifts of all the members of its staff. Accordingly . . . the 
University has made four new appointments to full professorships of medicine.” In 
addition to Dr. Wood's appointment, Drs. T. Grier Miller, F.A.C.P., Truman G. 
Schnabel, F.A.C.P., and Charles C. Wolferth, F.A.C.P., presently Professors of 
Clinical Medicine, will become Professors of Medicine on July 1. 

Dr. Pepper, a former President and Regent of the College, succeeded the late Dr. 
\lfred Stengel, M.A.C.P., as head of the Department of Medicine. During the war 
years Dr. Pepper not only maintained his obligations in the Medical School and 
Hospital of the University of Pennsylvania, but also served as a Consultant to the 
Secretary of War and as a member of various Army Committees and Boards, as Con- 
sultant to the Office of Scientific Research and Development, and as Chairman of 
the Committee on Medicine of the National Research Council and as member of a 
number of N.R.C. Committees and Sub-committees. 

Dr. Wood, a graduate of Princeton University and the University of Pennsyl- 
vania School of Medicine, has served in the Department of Medicine and in the 
Edward B. Robinette Foundation, of which Dr. Wolferth is Director, since 1928. 
During World War II Dr. Wood was a member and, subsequently, Chief of the 
Medical Section of the 20th General Hospital, the University Hospital’s unit which 
was located in Assam. Dr. Wood is a member of the Society for Clinical Investi- 
gation, the Peripatetic Society, American Heart Association, American Medical As- 
sociation, College of Physicians of Philadelphia, American Clinical and Climatological 
Association, and has been a Fellow of the College since 1938. 

Dr. Miller, a Regent and the Marshal of the College, is also President of the 
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Philadelphia County Medical Society, and has been elected the next President of th 
College of Physicians of Philadelphia and American Clinical and Climatological 
Association. Dr. Schnabel, a representative of the College in the American Boar: 
of Internal Medicine, is head of the University’s medical service in the Philadelphi 
General Hospital. 
















COURSES 





A.C.P. PostGRADUATE 





At the time of writing, somewhat more than 500 physicians have enrolled in th 
Spring, 1947, Postgraduate Courses, all of which have proved the continued popularit 
of this activity of the College. A full analysis of the enrollments in these courses wi 
be published in the June issue, as well as the proposed schedule of courses for t! 
Autumn of 1947. ‘The Advisory Committee on Postgraduate Courses and the Cor 
mittee on Educational Policy held a joint meeting during the Annual Session 
Chicago and their report will also be published in the June issue. 














Marcu 29, 1947 





MEETING, 





ON NEBRASKA REGIONAL 







REPORT 








A Regional Meeting of the American College of Physicians was held in Omal 
Nebraska, March 29, 1947. Of the 55 Nebraska members, 49 were in attendance at 
the Meeting and the Dinner. The total attendance was 70 physicians. 

The Scientific Session was excellent. The cocktail hour, followed by dinn« 
was conducted in the evening, giving a real opportunity for the members to becor 
better acquainted with one another. The speakers in the evening included Dr. H 
Lueth, F.A.C.P., Dr. C. M. Wilhelmj, and Dr. Ralph A. Kinsella, F.A.C.P., Colleg 


Governor for Missouri. The Nebraska members voted unanimously to hold a simi! 


meeting in Lincoln in the Autumn. 


















John Everett Gordon, M.D., F.A.C.P., Boston, Mass., formerly Colonel ( M(‘ 
A.U.S., has been awarded the Legion of Merit and the U. S. Typhus Commissi 
Medal. The effectiveness of Dr. Gordon's efforts as Chief of the Preventive Medici 
Division, Office of the Surgeon, Headquarters, European Theater of Operations 


prevention of epidemics of communicable diseases, and particularly in checking 








spread of typhus, is cited. 

Dr. Monroe J. Romansky, F.A.C.P., Washington, D. C., has been awarded 
Legion of Merit for the development ot “technics for administration of penicillin 
saving lives and alleviating pain and suffering,” while a medical officer in the Army 
the United States. Dr. Romansky retired from the service in July, 1946, with ra 


of Major. 















Through the courtesy of the author, the College Library has received a copy 
the New 2nd Edition of “Essentials of Endocrinology,” by Arthur Grollman, Ph.D 
M.D., F.A.C.P., published by J. B. Lippincott Company, Philadelphia, 1947. 








Dr. Tinsley R. Harrison, F.A.C.P., Dallas, Tex., and Dr. Thomas P. Find 
F.A.C.P., New Orleans, La., have been elected President and Secretary and Treasure! 
respectively, of the Southern Society for Clinical Research. 















CALIFORNIA SOCIETY OF INTERNAL MEDICIN! 









The California Society of Internal Medicine, 2180 Washington St., San France 


was organized in July, 1946. Its membership, now 250, is open to physicians who 
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are U. S. citizens, residents of and licensed to practice in California, who are qualified 
as specialists in internal medicine. 

The purposes of the Society are stated to be: “1. To unite the qualified internists 
of the state in a representative organization for the furtherance of the practice of 
Internal Medicine. 2. To study the scientific, economic, social and political aspects of 
medicine in order to secure and maintain the highest standards of practice in Internal 
Medicine. 3. To coéperate with other organizations of like purpose.” 

The governing body is a Council, composed of the President, Vice-President, 
Secretary-Treasurer, and six other members of the Society. W. L. Bender, M.D., 
San Francisco, is President; and Donald E. Griggs, M.D., F.A.C.P., Los Angeles, is 
Vice-President. C. Kelly Canelo, M.D., F.A.C.P., San Jose, John C. Schlappi, 
M.D., F.A.C.P., San Diego, Howard F. West, M.D., F.A.C.P., Los Angeles, and 
Frank B. Reardan, M.D. (Associate), are also members of the Council. 


Fort LoGAN VETERANS ADMINISTRATION HospItTAL INITIATES INTERESTING 
POSTGRADUATE PLAN 


Dr. J. Shirley Sweeney, F.A.C.P., Manager of the Veterans Administration 
Hospital at Fort Logan, Colorado, recently announced a plan to stimulate residents 
and permanent staff members by engaging a series of outstanding authorities from 
various parts of the country to present lectures, ward rounds and demonstrations at 


the Hospital. 

The first guest speaker was Dr. Elliott P. Joslin, F.A.C.P., Boston, whose pro- 
gram on March 2-3 included ward rounds for the first half day; an afternoon devoted 
to lectures to residents and permanent staff members; an evening for an address to 
the public in the local hospital theater ; a morning of lectures to the medical students 
and faculty of the University of Colorado School of Medicine; and the second evening 


devoted to an address before the Denver County Medical Society in the station theater. 

Others on the invitation list include Dr. William D. Stroud, F.A.C.P., Phila- 
delphia, and Dr. Philip S. Hench, F.A.C.P., of the Mayo Foundation. During the 
coming summer numerous other guest speakers, including Dr. Max Peet, Dr. Louis H. 
Newburgh, F.A.C.P., and Dr. Jonathan Meakins, F.A.C.P., are scheduled. 

The Fort Logan Veterans Administration Hospital is a Dean’s Committee Hos- 
pital. Dr. Ward Darley, F.A.C.P., Dean of the University of Colorado School of 
Medicine, is chairman of the Committee. 


PosTGRADUATE MepICAL INSTRUCTION, NEW YorRK STATE 


An interesting program is described in “Postgraduate Medical Education, Course 
Outline Book, 1946-47,” published by the Council Committee on Public Health and 
Education of the Medical Society of the State of New York. Cooperating with the 
Society in planning the lectures and arranging for lecturers are the State Depart- 
ments of Health and Labor, the Dental Society of the State of New York, as well 
as other organizations. 

Lectures, courses of lectures, and “Teaching Days,’ a term used to describe an 
afternoon and evening program of clinics, demonstrations and lectures, are made 
available to county medical societies, hospital staffs and other medical groups without 
charge. Honoraria for speakers are provided by the State Department of Health; 
travel expense, by the State Society. 

The list of offerings, revised annually, covers a wide range of medical topics, 
under the following headings: Allergy, Bacteriology, Cancer, Chemotherapy, Den- 
tistry, Dermatology, Industrial Health, General Medicine, Gynecology, Neurology, 
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Neuropsychiatry, Obstetrics, Ophthalmology, Orthopedics and Orthopedic Surgery, 
Otolaryngology, Pediatrics, Physical Medicine, Plasma Therapy, Proctology, Psy- 
chiatry, Public Health and Preventive Medicine, Rheumatic Fever and Heart Disease, 
Surgery, Syphilis, Tropical Diseases. The detailed list of courses and topics con 
tains some 90 subjects. 

A number of the courses have been arranged by Fellows of the College: Allergy, 
by Dr. Robert A. Cooke, F.A.C.P., New York; courses in Arteriosclerosis and Aging, 
Heart Disease, and Clinical Aspects of Vascular Disorders, by Dr. Clarence E. de la 
Chapelle, F.A.C.P., New York; Treatment of Common Diseases, by Dr. Clayton W. 
Greene, F.A.C.P., Buffalo; Diseases of the Chest, by Dr. J. Burns Amberson, F.A.C.P., 
New York; Courses in Gastroenterology, General Medicine, and Hemorrhage, by Dr. 
Albert F. R. Andresen, F.A.C.P., Brooklyn; other courses in General Medicine, by Drs 
Walter W. Palmer, F.A.C.P., and Linn J. Boyd, F.A.C.P., New York, William Dock, 
F.A.C.P., Brooklyn, William S. McCann, F.A.C.P., Rochester, E. C. Reifenstein, S1 
F.A.C.P., Syracuse; Hypertension, by Dr. Herman O. Mosenthal, F.A.C.P., New 
York; Kidney Diseases, by Dr. William Goldring, F.A.C.P., New York; Neuropsy 
chiatric Aspects of Illness, by Dr. S. Bernard Wortis, F.A.C.P., New York. 


Cuspa Now REPRESENTED BY ITs OWN GOVERNOR IN THE COLLEGE 


At the Annual Business Meeting of the American College of Physicians at Ch 
cago, Ill., May 1, 1947, Dr. José J. Centurion, F.A.C.P., Havana, was elected as Col- 
lege Governor for Cuba. Heretofore, Cuba and the State of Florida were united as 
one territory, with Dr. T. Z. Cason, F.A.C.P., of Jacksonville, Fla., the Governor fo: 
both areas. Now Cuba becomes a separate unit with its own Governor. 

Dr. Centurion has been a Fellow of the College since 1941. He graduated from 
the University of Havana Faculty of Medicine in 1918, and for several years has been 
Professor of Clinical Medicine at his Alma Mater, and Head of the Medical Ward at 
the Hospital Nacional General, Calixto Garcia. He specializes in Internal Medicine 
and Cardiology. 

At present there are twelve Fellows of the College in Cuba. 


RETIREMENTS FROM SERVICE 


Since the last publication of this journal, the following members of the College 
have been reported retired or on terminal leave (to April 14, 1947 inclusive). 


James B. Anderson, Richmond, Va. (Lt. Col., MC, USA) 

Kelso A. Carroll, Pittsburgh, Pa. (Col., MC, AUS) 

S. Douglas Craig, Winston-Salem, N. C. (Surgeon, USPHS(R)) 
John M. Cruikshank, Nassau, Bahamas, (Flight-Lt., RCAF ) 

John M. McCants, Chester Co., S. C. (Capt., MC, USN) 

Jerome F. Smith, San Diego, Calif. (Comdr., MC, USN) 

William W. Wickersham, Philadelphia, Pa. (Capt., MC, USN) 





